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I. JURISDICTTION AND GENERAL PROVISIONS

1. This Administrative Order on Consent “Order” is entered into voluntarily by the
United States Environmental Protection Agency “EPA” and NL Industries, Inc. “Respondent”.
This Order provides for the performance of a removal action by the Respondent at or in
connection with the property located at Cuba Lane in Collinsville, Madison County, Illinois,
known as the “St. Louis Smelter Site” or the “Site,” as defined in paragraph 7(q).

2. This Order is issued under the authority vested in the President of the United States by
Sections 104, 106(a), 107 and 122 of the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, 42 U.S.C. §§ 9604, 9606(a), 9607 and 9622, as
amended “CERCLA”.

3. EPA has notified the State of Illinois, the “State”, of this action pursuant to Section
106(a) of CERCLA, 42 U.S.C. § 9606(a).

4. EPA and Respondent recognize that this Order has been negotiated in good faith and
that the actions undertaken by the Respondent in accordance with this Order do not constitute an
admission of any liability. The Respondent does not admit, and retains the right to controvert in
any subsequent proceedings other than proceedings to implement or enforce this Order, the
validity of the findings of facts, conclusions of law, and determinations in Sections IV and V of
this Order. The Respondent agrees to comply with and be bound by the terms of this Order and
further agree that it will not contest the basis or validity of this Order or its terms. :

II. PARTIES BOUND

5. This Order applies to and is binding upon EPA and upon the Respondent and its
successors and assigns. Any change in ownership or corporate status of the Respondent
including, but not limited to, any transfer of assets or real or personal property shall not alter the
Respondent’s responsibilities under this Order.

6. The Respondent shall ensure that its contractors, subcontractors, and representatives
receive a copy of this Order. The Respondent shall be responsible for any noncompliance with
this Order.

III. DEFINITIONS

-7. Unless otherwise expressly provided herein, terms used in this Order which are
defined in CERCLA or in regulations promulgated under CERCLA shall have the meaning
assigned to them in CERCLA or in such regulations. Whenever terms listed below are used in
this Order or in the appendices attached hereto and incorporated hereunder, the following

definitions shall apply:



b. “CERCLA” shall mean the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601, et seq.

c. “Day” shall mean a calendar day. In computing any period of time under this
Order, where the last day would fall on a Saturday, Sunday, or Federal holiday, ﬂ:epenodshall
run until the close of business of the next working day.

d. “Effective Date™ shall be the effective date of this Order as provided in Section
XXIX. -

e. “EPA” shall mean the United States Environmenital Protection Agency and any
successor departments or agencies of the United States.

f. “lEPA”shalllhellhnonsEnvmmmletecuonAgmcymdmy
successor departments or agencies of the State. .

g “Interest” shall mean interest at the rate specified for interest on investments of
the EPA Hazardous Substance Superfund established by 26 U.S.C. § 9507, compounded
annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). The applicable rate
of interest shall be the rate in effect at the time the interest accrues. The rate of interest is subject
to change on October 1 of each year.

h. “Matters Addressed” shall mean the recovery of Response Costs and
performance of Work required by this Order.

i. “National Contingency Plan” or “NCP” shall mean the National Oil and
Hazardous Substances Pollution Contingency Plan prommuigated pursuant to Section 105 of
CERCILA, 42 US.C. § 9605, codified at 40 CFR. Part 300, and any amendments thereto.

j- “Order” shall mean this Administrative Order on Consent and all appendices

attached hereto (listed in Section XX VII). Inﬂnevmtofoonﬂ:ctbetwemﬂnsOrﬁ:andany
appendix, this Order shall control.

k. “Paragraph” shall mean a portion of this Order identified by an Arabic
numeral.

L. “Parties” shall mean EPA and Respondent.

m. “RCRA” shall mean the Solid Waste Disposal Act, as amended, 42 US.C. §§
6901, et seq. (also known as the Resource Conservation and Recovery Act).

n. “Respondent” shall mean NL Industries, Inc..
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o. “Response Costs” shall mean all costs incurred after the effective date of this
Order, including, but not limited to, direct and indirect costs, that the United States incurs in
reviewing or developing plans, reports and other items pursuant to this Order, verifying the
Work, or otherwise negotiating, implementing, overseeing, or enforcing this Order, including but
not limited to, payroll costs, contractor costs, travel costs, laboratory costs, the costs incurred
pursuant to 33 (costs and attorneys fees and any monies paid to secure access, including the
amount of just compensation) Paragraph 43 (emergency response), and Paragraph 68 (work
takeover).

p. “Section” shall mean a portion of this Order identified by a Roman numeral.

q. “Site” shall mean the St. Louis Smelter Site, encompassing approximately 148
acres, located in Collinsville, Madison County, Illinois as defined more specifically in the Work
Plan attached as Appendix A. For the purpose of this Order, the Site shall not include Pine Lake
or the unnamed pond.

r. “State” shall mean the State of Illinois.

s. “Waste Material” shall mean 1) any “hazardous substance” under Section

- 101(14) of CERCLA, 42 U.S.C. § 9601(14); 2) any pollutant or contaminant under Section

101(33) of CERCLA, 42 U.S.C. § 9601(33); and 3) any “solid waste” under Section 1004(27) of
RCRA, 42 U.S.C. § 6903(27).

t. “Work” shall mean all activities the Respondent is required to perform under
this Order.

u. “Work Plan” shall mean the document attached hereto as Appendix A.

IV. FINDINGS OF FACT

Based on available information, including the Administrative Record in this matter, U.S. EPA
hereby finds that:

8. The St. Louis Smelter Site, in Collinsville, Illinois, is the location of a former lead
smelting and lead refining operation. The Site is located east of Route 159. While the facility’s -
primary activities occurred on approximately 40 acres, the area of the Site is approximately 148
acres. Current property use on the Site is single family residential.

9. The St. Louis Smelting and Refining Company operated a lead smelting fac1hty at
the s1te from 1904 until November 1933.

10. The St. Louis Smelting and Refining Company was a former subsidiary of the
Respondent.
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11. The facility closed on November 21, 1933. The actual date when the facility was
dismantied is unknown.

12. Following the closing of the facility, portions of the Site were sold to various
persons.

13. In the 1950s, residential development began in the area directly north and south of
Pine Lake, known as the Pine Lake Subdivision. Residential development east of Pine Lake, m
wlutualledtheColhmwoodsmbdivmm,begmmﬂwnndmlatelm

14. In March 2002, IEPA conducted field-based characterization of residential soils and
lake sediment. Residential so0il indicated lead concentrations from below detection levels to over

90,000 ppm.

15. Based on the sample results taken, over 41 different parcels contain lead levels over
1000 ppm in the upper two feet of soil.

16. In April 2002, IEPA referred the matter to EPA for consideration of a time critical
removal.

17. EPA reviewed existing Site sampling resuits gathered by IEPA and based on its
review of the existing data, EPA determined that the levels of lead in the residential properties
may present an imminent and substantial endangerment to human health and the environment
and warmanted a time critical removal.

V. CONCLUSIONS OF LAW AND DETERMINATIONS

18. Based on the Findings of Fact set forth above, and the Administrative Record
supporting this removal action, EPA has determined that-

a. The St. Louis Smelter Site is a “facility” as defined by Section 101(9) of
CERCLA, 42 US.C. § 9601(9).

b. The lead contamination found at the Site, as identified in the Findings of Fact
above, is a “hazardous substance™ as defined by Section 101(14) of CERCLA, 42 US.C.
§ 9601(14).

c. The Respondent is a “person”™ as defined by Section 101(21) of CERCLA, 42
US.C. § 9601(21).

d. The Respondent is a responsible party under Section 107(a) of CERCLA, 42
US.C. § 9607(a), and is liable for performance of response action and for response costs incurred
and to be incurred at the Site. Respondent was the “owner” and/or “operator” of the facility at
the time of disposal of hazardous substances at the facility, as defined by Section 101(20) of
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CERCLA, 42 U.S.C. § 9601(20), and within the meaning of Section 107(a)(2) of CERCLA, 42
-U.S.C. § 9607(a)(2), and further arranged for disposal or treatment, or arranged with a transporter
for transport for disposal or treatment of hazardous substances at the facility, within the meaning
of Section 107(a)(3) of CERCLA, 42 U.S.C. § 9607(a)(3).

e. The conditions described in Paragraphs 8 to 17 of the Findings of Fact above
constitute an actual or threatened “release” of a hazardous substance from the facility as defined
by Section 101(22) of CERCLA, 42 U.S.C.§ 9601(22).

f. The conditions present at the Site constitute a threat to public health, welfare,
or the environment based upon the factors set forth in Section 300.415(b)(2) of the National Oil
and Hazardous Substances Pollution Contingency Plan, as amended ("NCP"), 40 CFR
§300.415(b)(2). These factors include, but are not limited to, the following:

1. Actual or potential exposure to nearby human populations, animals, or the
food chain from hazardous substances, pollutants or contaminants:

The Site is located on the former St. Louis Smelting and Refining Company property. IEPA has.
documented the presence of lead in residential yards above health standards. The health
concerns at this Site are related to the fact that residents live in and amongst the former lead slag
piles, potentially exposing young children, pregnant women and elderly individuals to
contamination. The highest concentration of lead was over 90,000 ppm at one residential
location .

2. High levels of hazardous substances or pollutants or contaminants in soils
largely at or near the surface, that may migrate or pose a threat of release;

The elevated concentrations of lead in the soils at or near the surface may pose a threat of further
migration of contaminated materials due to rain or melting snow. There is also the possibility of
airborne migration of lead attached to dust particles. People and animals contacting :
contaminated areas could track lead to other areas on-site as well as off-site.

 g. The actual or threatened release of hazardous substances from the Site may
present an imminent and substantial endangerment to the public health, welfare, or the
environment within the meaning of Section 106(a) of CERCLA, 42 U.S.C. §9606(a).

h. The removal action required by this Order is reasonably necessary to protect
the public health, welfare or the environment and, if carried out in compliance with the terms of
this Order, will be considered consistent with the NCP, as provided in Section 300.700(c)(3)(ii)
- of the NCP.
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VL. ORDER

19. Based upon the foregoing Findings of Fact, Conclusions of Law, Determinations,
and the Administrative Record for this Site, it is hereby Ordered and Agreed that Respondent
shall comply with all provisions ef this Order, including, but not limited to, all attachments to
this Order and all documents incorporated by reference into this Order.

20. Respondent shall retain one or more contractors to perform the Work and shall notify
EPA of the names and qualifications of every contractor within 7 days of the Effective Date.
Respondent shall also notify EPA of the names and qualifications of every contractor or
subcontractor retained to perform the Work at least 5 days prior to commencement of such Work.
EPA retains the right to disapprove of any or all of the contractors and/or subcontractors retained
by Respondents. If EPA disapproves of a selected contractor, Respondent shall retain a different
contractor and shall notify EPA of that contractor’s name and qualifications within 10 days of
EPA’s disapproval. Any proposed contractor must demonstrate compliance with ANSVASQC
E-4-1994, “Specifications and Guidelines for Quality Systems for Environmental Data Collection
and Environmental Technology Programs™ (American National Standard, January 5, 1995), by
submitting a copy of the proposed contractor’s Quality Management Plan “QMP”. The QMP
should be prepared in accordance with “EPA Requirements for Quality Management Plans
(QA/R-2)” (EPA/240/B0-1/002), or equivalent documentation as required by EPA. Any decision
not to require submission of the contractor’s QMP should be documented in 2 memorandam
from the OSC and Regional QA personnel to the Site file.

21. Within 7 days after the Effective Date, Respondent shall designate a Project
Coordinator who shall be responsible for administration of all actions by Respondent required by
this Order and shail submit to EPA the designated Project Coordinator’s name, address,
telephone number, and qualifications. To the greatest extent possible, the Project Coordinator
shall be present on Site or readily available during Site work. EPA retains the right to disapprove
of the designated Project Coordinator. If EPA disapproves of the designated Project Coordinator,
Respoundent shall retain a different Project Coordinator and shall notify EPA of that person’s
name, address, telephone number, and qualifications within 10 days following EPA’s
disapproval. Receipt by Respondent’s Project Coordinator of any notice or commumication from
EPA relating to this Order shall constitute receipt by Respondent.

22. EPA has designated Kevin Tumer of the Emergency and Enforcement Response
Branch, Region 5, as its On-Scene Coordinator “OSC”. Except as otherwise provided in this
Order, Respondent shall direct all submissions required by this Order to the OSC at U.S. EPA,
8588 Rt. 148, Marion, IL 62959.

3. EPAandepondwtshallhavethenght,mbjecttoPamgmph2l to change their
respective designated OSC or Project Coordinator. Respondent shall notify EPA 10daysbefore
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such a change is made. The initial natification may be made orally, but shall be followed by a
written notice within 10 days after oral notification.

.24. The Respondent shall perform all actions and submit all documents required by the
Work Plan pursuant to the schedule set forth in the Work Plan. The Work Plan that the
Respondent is obligated to implement pursuant to this Order is attached as Appendix A.
Pursuant to the Work Plan, Respondent shall remove soils to a maximum depth of 15" or a lead
concentration at or below 600 ppm, which ever occurs first.. As set forth in the Work Plan,
concurrent with the initiation of the removal action pursuant to the attached Work Plan, the
Respondent shall also conduct an investigation to identify additional areas within the Site at
which removal action under this Order will be taken.

25. Work Plan and Implementation.

a EPA shall require preparation of a Quality Assurance Project Plan
“QAPP” as part of the Work Plan except in circumstances involving emergency or non-complex
removal work. The QAPP should be prepared in accordance with “EPA Requirements for
Quality Assurance Project Plans (QA/R-5)” (EPA/240/B-01/003, March 2001), and “EPA
Guidance for Quality Assurance Project Plans (QA/G-5)” (EPA/600/R-98/018, February 1998).

. b Respondent shall not commence ahy Work except in conformance with the
terms of this Order. Respondent shall commence implementation of the Work Plan pursuant to
the schedule set forth in the Work Plan, unless otherwise directed by the OSC in accordance with .
this Order.

26. Health and Safety Plan. Within 14 days after the Effective Date, Respondent shall
submit for EPA review and comment a plan that ensures the protection of the public health and
safety during performance of on-Site work under this Order. This plan shall be prepared in
accordance with EPA’s Standard Operating Safety Guide (PUB 9285.1-03, PB 92-963414, June
1992). In addition, the plan shall comply with all currently applicable Occupational Safety and
Health Administration (“OSHA”) regulations found at 29 C.F.R. Part 1910. If EPA determines
that it is appropriate, the plan shall also include contingency planning. Respondent shall
incorporate all changes to the plan recommended by EPA and shall implement the plan during
the pendency of the removal action. _

27. Quality Assurance and Sampling.

a. All sampling and analyses performed pursuant to this Order shall conform to
EPA direction, approval, and guidance regarding sampling, quality assurance/quality control
“QA/QC”, data validation, and chain of custody procedures. Respondent shall ensure that the
laboratory used to perform the analyses participates in a QA/QC program that complies with the
appropriate EPA guidance. Respondent shall follow, as appropriate, “Quality Assurance/Quality
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Control Guidance for Removal Activities: Sampling QA/QC Plan and Data Validation
Procedures” (OSWER Directive No. 9360.4-01, April 1, 1990), as guidance for QA/QC and
sampling. Respondent shall only use laboratories that have a documented Quality System that
complies with ANSI/ASQC E4 1994, “Specifications and Guidelines for Quality Systems for
Environmental Data Collection and Environmental Technology Programs” (American National
Standard, January 5, 1995), and “EPA Requirements for Quality Management Plans (QA/R-2)
(EPA/240/B-01/002, March 2001),” or equivalent documentation as determined by EPA. FPA
may consider laboratories accredited under the National Environmental Laboratory Accreditation
Program “NELAP” as meeting the Quality System requirements.

b. Upon request by EPA, Respondent shall have such a 1aboratory analyze
sampies submitted by EPA for QA monitoring. Respondent shall provide to EPA the QA/QC
procedures followed by all sampling teams and laboratories performing data collection and/or

Ivsi }

c. Upon request by EPA, Respondent shall allow EPA or its authorized
representatives to take split and/or doplicate samples. Respondent shall notify EPA not less than
10 days in advance of any sample collection activity, unless shorter notice is agreed to by EPA.
EPA shall have the right to take any additional samples that EPA deems necessary. Upon
mEPAdnﬂaﬂomemnhsplnwdupanphsofmymnplesnmkwas
part of its oversight of Respondent’s implementation of the Work.

28. Post-Removal Site Control. In accordance with the Work Plan schedule, or as
otherwise directed by EPA in accordance with this Order, Respondent shall submit a proposal for
post-removal Site control consistent with Section 300.415(]) of the NCP and OSWER Directive
No. 9360.2-02. Upon EPA approval, Respondent shall implement such controls and shall
provide EPA with documentation of all post-removal Site control arrangements.

29. Reparting.

a. Respondent shall submit a written progress repost to EPA concerning actions
undertaken pursuant to this Order on the 10th day of every month after the date of receipt of
EPA’s approval of the Work Plan until termination of this Order, unless otherwise directed in
writing by the OSC. These reports shall describe all significant developments during the
preceding period, including the actions performed and any problems encountered, analytical data
received during the reporting period, and the developments anticipated during the next reporting
pmod.mludmgaacbednkofmmbepufmmd,anuapamdpmblum,mdp]mned
tuolunmofpastoranuc:pmdpmblam

b. Respondent shall submit 3 copies of all plans, reports or other submissions
required by this Order, the Statements of Work, or any approved work plan. Upontequwtby
EPA, Respondent shall submit such documents in electronic form.
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c. If the Respondent owns or controls any property at the Site, Respondent shall,
at least 30 days prior to the conveyance of any interest in real property at the Site, give written
notice to the transferee that the property is subject to this Order and written notice to EPA and
the State of the proposed conveyance, including the name and address of the transferee.
Respondent also agree to require that its successors comply with the immediately proceeding
sentence and Sections IX (Site Access)and X (Access to Information).

30. Final Report. Within 30 days after conipletion of all Work required by this Order,
Respondent shall submit for EPA’s review and approval a final report summarizing the actions
taken to comply with this Order. The final report shall conform, at a minimum, with the
requirements set forth in Section 300.165 of the NCP entitled “OSC Reports.” The final report
shall include a listing of quantities and types of materials removed off-Site or handled on-Site, a
discussion of removal and disposal options considered for those materials, a listing of the
ultimate destination of those materials, a presentation of the analytical results of all sampling and
analyses performed, and accompanying appendices containing all relevant documentation
generated during the removal action (e.g., manifests, invoices, bills, contracts, and permits). The
final report shall also include the following certification signed by a person who supervised or
directed the preparation of that report:

“Under penalty of law, I certify that to the best of my knowledge, after appropriate
inquiries of all relevant persons involved in the preparation of the report, the information
submitted is true, accurate, and complete. I am aware that there are significant penalties for
submitting false information, including the possibility of fine and imprisonment for knowing
violations.”

31. Off-Site Shipments.

a. Respondent shall, prior to any off-Site shipment of Waste Material from the
Site to an out-of-state waste management facility, provide written notification of such shipment
of Waste Material to the appropriate state environmental official in the receiving facility’s state
and to the OSC. However, this notification requirement shall not apply to any off-Site shipments
when the total volume of all such shipments will not exceed 10 cubic yards.

i. Respondent shall include in the written notification the following
information: 1) the name and location of the facility to which the Waste Material is to be
shipped; 2)-the type and quantity of the Waste Material to be shipped; 3) the expected schedule
for the shipment of the Waste Material; and 4) the method of transportation. Respondent shall
notify the state in which the planned receiving facility is located of major changes in the
shipment plan, such as a decision to ship the Waste Material to another facility within the same
state, or to a facility in another state.

" ii. The identity of the receiving facility and state will be determined by
Respondent following the award of the contract for the removal action. Respondent shail
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provide the information required by Paragraph 31(a) and (b) as soon as practicable after the
award of the contract and before the Waste Material is actually shipped.

b. Before shipping any hazardous substances, poflutants, or contaminants from
the Site to an off-site location, Respondent shall obtain EPA’s cextification that the proposed
receiving facility is operating in compliance with the requirements of CERCLA Section
121(d)(3), 42 US.C. § 9621(d)X3), and 40 C.FR. § 300.440. Respondent shall only send
hazardous substances, pollutants, or contaminants from the Site to an off-site facility that
complics with the requirements of the statutory provision and regulation cited in the preceding
sentence.

IX. SITE ACCESS

32. K the Site, or any other property where access is needed to implement this Order, is
owned or controlled by the Respondent, the Respondent shall, commencing on the Effective
Date, provide EPA the State, and their representatives, including contractors, with access at all
reasonable times to the Site, or such other propexrty, for the purpose of conducting any activity
relsted to this Order.

33. Where any action under this Order is to be performed in arcas owned by or in
possession of someone other than the Respondent, Respondent shall use its best efforts to obtain
all necessary access agreements. Respondent shall notify EPA if after using its best efforts it is
unable to obtain such agreements. For purposes of this Paragraph, “best efforts™ includes the
payment of reasonable sums of moncy and reasonable restoration of the excavated property in
consideration of access. Respondent shall describe in writing its efforts to obtain access. EPA
may then assist Respondent in gaining access, to the extent necessary to effectuate the response
actions described herein, using such means as EPA deems appropriate. Respondent shall
reimburse EPA for all costs and attorney’s fees incurred by the United States in obtaining such
access, in accordance with the procedures in Section XV (Payment of Response Costs).

34. Notwithstanding any provision of this Order, EPA and the State retain all of their
access authorities and rights, including enforcement authorities related thereto, under CERCLA,
RCRA, and any other applicable statutes or regulations.

X. ACCESS TO INFORMATION

35. Respondent shall provide to EPA and the State, upon request, copies of all
documents and information within its possession or control or that of its contractors or agents
relating to activities at the Site afier the Effective Date of this Order or to the implementation of
this Order, including, but not limited to, sampling, analysis, chain of custody records, manifests,
trucking logs, receipts, reports, sample traffic routing, comrespondence, or other documents or
information related to the Work.

“
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36. Respondent may assert business confidentiality claims covering part or all of the
documents or information submitted to EPA and the State under this Order to the extent
permitted by and in accordance with Section 104(e)(7) of CERCLA, 42 U.S.C. § 9604(¢e)(7), and
40 C.FR. § 2.203(b). Documents or information determined to be confidential by EPA will be
afforded the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of confidentiality
accompanies documents or information when they are submitted to EPA and the State, or if EPA
has notified Respondent that the documents or information are not confidential under the
standards of Section 104(e)(7) of CERCLA or 40 C_F.R. Part 2, Subpart B, the public may be
given access to such documents or information without further notice to Respondent.

37. Respondent may assert that certain documents, records and other information are
privileged under the attorney-client privilege or any other privilege recognized by federal law. If
the Respondent assert such a privilege in lieu of providing documents, it shall provide EPA and
the State with the following: 1) the title of the document, record, or information; 2) the date of
the document, record, or information; 3) the name and title of the author of the document, record,
or information; 4) the name and title of each addressee and recipient; 5) a description of the
contents of the document, record, or information; and 6) the privilege asserted by Respondent.
However, no documents, reports or other information created or generated pursuant to the
requirements of this Order shall be withheld on the grounds that they are privileged.

58. No-claim of confidentiality shall be made with respect to any data, including, but not
limited to, all sampling, analytical, monitoring, hydrogeologic, scientific, chemical, or
engineering data, or any other documents or information evidencing conditions at or around the
Site.

XI. RECORD RETENTION

39. Until 10 years after Respondent’s receipt of EPA’s notification pursuant to Section
XXVII (Notice of Completion of Work), Respondent shall preserve and retain all non-identical
copies of records and documents (including records or documents in electronic form) now in its
possession or control or which come into its possession or control that relate in any manner to the
performance of the Work or the liability of any person under CERCLA with respect to the Site,
regardless of any corporate retention policy to the contrary. Until 10 years after Respondent’s
receipt of EPA’s notification pursuant to Section XXVIII (Notice of Completion of Work),
Respondent shall also instruct its contractors and agents to preserve all documents, records, and
information of whatever kind, nature or description relating to performance of the Work.

40. At the conclusion of this document retention period, Respondent shall notify EPA
and the IEPA at least 90 days prior to the destruction of any such records or documents, and,
upon request by EPA or the IEPA , Respondent shall deliver any such records or documents to
EPA or the IEPA . Respondent may assert that certain documents, records and other information
are privileged under the attorney-client privilege or any other privilege recognized by federal law.
If Respondent assert such a privilege, it shall provide EPA or the IEPA with the following: 1)
the title of the document, record, or information; 2) the date of the document, record, or
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information; 3) the name and title of the author of the document, record, or information; 4) the
name and title of each addressee and recipient; 5) a description of the subject of the document,
record, or information; and 6) the privilege asserted by Respondent. However, no documents,
reports or other information created or generated pursuant to the requirements of this Order shall
be withheid on the grounds that they are privileged.

41. Respondent hereby certifies that to its knowledge and belief, it has not altered,
mutilated, discarded, destroyed or otherwise disposed of any records, documents or other
information (other than identical copies) relating to its potential liability reganding the Site since
notification of potential liability by EPA on December 30, 2002.

XII. COMPLIANCE WITH OTHER LAWS

42. Respondent shall perform all actions required pursuant to this Order in accordance
with all applicable local, state, and federal laws and regulations except as provided in Section
121(e) of CERCLA, 42 U.S.C. § 6921(c), and 40 CF.R. §§ 300.400(e) and 300.415(j). In
accordance with 40 CF.R. § 300.415(j). all on-Site actions required pursuant to this Order shall,
to the extent practicable, as determined by EPA, considering the exigencies of the situation,
attain applicable or relevant and appropriate requirements “ARARs” under federal environmental
or staie environmental or facility siting laws. Respondent shall identify ARARs in the Work
Plan subject to EPA approval.

43. In the event of any action or occurrence during performance of the Work which
causes or threatens a release of Waste Material from the Site that constitutes an emergency
situation or may present an immediate threat to public health or welfare or the environment,
Respondent shall immediately take all appropriate action. Respondent shall take these actions in
accordance with all applicable provisions of this Order, including, but not limited to, the Health
and Safety Plan, in order to prevent, abate or minimize such release or endangerment caunsed or
threatened by the release. Respondent shall also immediately notify the OSC or, in the event of
his/her unavailability, the Regional Duty Officer, Emergency Planning and Response Branch,
EPA Region 5, at (312) 353-2318 of the incident or Site conditions. In the event that Respondent
fails to take appropriate response action as required by this Paragraph, and EPA takes such action
instead, Respondent shall reimburse EPA all costs of the response action not inconsistent with
the NCP pursuant to Section XV (Payment of Response Costs).

44. In addition, in the event of any release of a hazardous substance from the Site,
Respondent shall immediately notify the OSC at (312) 353-2318 and the National Response
Center at (800) 424-8802. Respondent shall submit a written report to EPA within 7 days after
each release, setting forth the events that occurred and the measures taken or to be taken to
mitigate any release or endangerment caused or threatened by the release and to prevent the
reoccurrence of such a release. This reporting requirement is in addition to, and not in lieu of,
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reporting under Section 103(c) of CERCLA, 42 U.S.C. § 9603(c), and Section 304 of the
Emergency Planning and Community Right-To-Know Act of 1986, 42 U.S.C. § 11004, et seq.

OF ON-S

45. The OSC shall be responsible for overseeing Respondent’s implementation of this
Order. The OSC shall have the authority vested in an OSC by the NCP, including the authority
to halt, conduct, or direct any Work required by this Order, or to direct any other removal action
undertaken at the Site. Absence of the OSC from the Slte shall not be cause for stoppage of work
unless specifically directed by the OSC.

XV. PAYMENT OF RESPONSE COSTS

46. Payments for Response Costs.

a. Respondent shall pay EPA all Response Costs not inconsistent with the NCP.
On a yearly basis, EPA will send Respondent a bill requiring payment that includes an itemized
cost summary, which includes direct and indirect costs incurred by EPA and its contractors.
Respondent shall make all payments within 30 days of receipt of each bill requiring payment,
except as otherwise provided in Paragraph 48 of this Order. -

b. Respondent shall make all payments required by this Paragraph by a certified
or cashier’s check or checks made payable to “EPA Hazardous Substance Superfund,”
referencing the name and address of the party making payment and EPA Site/Spill ID number
B54N. Respondent shall send the checks to:

U.S. Environmental Protection Agency
Program Accounting & Analysis Section
P.O. Box 70753

Chicago, Hlinois 60673

47. In the event that the payments for Response Costs are not made within 30 days of
Respondent’s receipt of a bill, Respondent shall pay Interest on the unpaid balance. The Interest
on Response Costs shall begin to accrue on the date payment was due under the bill and shall
continue to accrue until the date of payment. Payments of Interest made under this Paragraph
shall be in addition to such other remedies or sanctions available to the United States by virtue of
Respondent’s failure to make timely payments under this Section, including but not limited to,
payment of stipulated penalties pursuant to Section XVIIL

48. Respondent may dispute all or part of a bill for Response Costs submitted under this
Order, if Respondent alleges that EPA has made an accounting error, or if Respondent allege that
a cost item is inconsistent with the NCP. If any dispute over costs-is resolved before payment is
due, the amount due will be adjusted as necessary. If the dispute is not resolved before payment
is due, Respondent shall pay the full amount of the uncontested costs to EPA as specified in
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Paragraph 46 on or before the due date. Within the same time period, Respondent shall pay the
full amount of the contested costs into an interest-bearing escrow account. Respondent shall
simultancously transmit a copy of both checks to the person listed in Paragraph 46(b) above.
Respondent shall ensure that the prevailing party in the dispute shall receive the amount upon
which they prevailed from the escrow funds plus interest within 10 days after the dispute is
resolved. -

XVI1. DISPUTE RESOLUTION

49. Unless otherwise expressly provided for in this Order, the dispute resolution
procedures of this Section shall be the exclusive mechanism for resolving disputes arising under
this Order. The Parties shall attempt to resolve any disagreements conceming this Order

50. X Respondent objects to any EPA action taken pursuant to this Order, including
billings for Response Costs, it shall notify EPA in writing of its objections within 30 days of
Respondent’s receipt of notice of such action, unless the objections have been resolved
informally. Respondent’s Statement of Position on the matter in dispute can include, but is not
limited to, any factoal data, analysis or opinion supporting its position and any supporting
documentation relied upon by the Respondent. EPA and Respondent shall have 21 days from
EPA’s receipt of Respondent’s Statement of Position to resolve the dispute through formal
negotiations the “Negotiation Period”. The Negotiation Period may be extended at the sole
discretion of EPA.

51. Any agreement reached by the parties pursuant to this Section shall be in writing and
shall, upon signature by both parties, be incorporated into and become an enforceable part of this
Order. If the Partics are unable to reach an agreement within the Negotiation Period, an EPA
management official at the Division Director level or higher will issue a written decision on the
dispute to Respondent. EPA’s decision shall be incorporated into and become an eaforceable
part of this Order. Respondent’s obligations under this Order shall not be tolled by submission
of any objection for dispute resolution under this Section. Following resolution of the dispute, as
provided by this Section, Respondent shall fulfill the requirement that was the subject of the
dispute in accordance with the agreement reached or with EPA’s decision, whichever occurs.

XVIL. FORCE MAJEURE

52. Respondent agrees to perform all requirements of this Order within the time limits
established under this Order, unless the performance is delayed by a force majeure. For purposes
of this Order, a force majeure is defined as any event arising from causes beyond the control of
Respondent, or of any entity controlled by Respondent, including but not limited to its
contractors and subcontractors, which delays or prevents performance of any obligation under
this Order despite Respondent’s best efforts to fulfill the obligation. Force majeure does not
inclode financial inability to complete the Work, or increased cost of performance.
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53. If any event occurs or has occurred that may delay the performance of any obligation
under this Order, whether or not caused by a force majeure event, Respondent shall notify EPA
orally within 3 days of when Respondent first knew that the event might cause a delay. Within
10 days thereafter, Respondent shall provide to EPA in writing an explanation and description of
the reasons for the delay; the anticipated duration of the delay; all actions taken or to be taken to
prevent or minimize the delay; a schedule for implementation of any measures to be taken to
prevent or mitigate the delay or the effect of the delay; Respondent’s rationale for attributing
such delay to a force majeure event if it intends to assert such a claim; and a statement as to
whether, in the opinion of Respondent, such event may cause or contribute to an endangerment to
public health, welfare or the environment. Failure to comply with the above requirements shall
preclude Respondent from asserting any claim of force majeure for that event for the period of
time of such failure to comply and for any additional delay caused by such failure.

54. If EPA agrees that the delay or anticipated delay is attributable to a force majeure
event, the time for performance of the obligations under this Order that are affected by the force
majeure event will be extended by EPA for such time as is necessary to complete those
obligations. An extension of the time for performance of the obligations affected by the force
majeure event shall not, of itself, extend the time for performance of any other obligation. If
EPA does not agree that the delay or anticipated delay has been or will be caused by a force
majeure event, EPA will notify Respondent in writing of its decision. If EPA agrees that the
delay is attributable to a force majeure event, EPA will notify Respondent in writing of the
length of the extension, if any, for performance of the obligations affected by the force majeure
event.

XVIIL ULA ENAL

55. Respondent shall be liable to EPA for stipulated penalties in the amounts set forth in
Paragraphs 56 and 57 for failure to comply with the requirements of this Order specified below,
unless excused under Section-XVII (Force Majeure). “Compliance” by Respondent shall include
completion of the activities under this Order or any work plan or other plan approved under this
Order identified below in accordance with all applicable requirements of law, this Order, and any
plans or other documents approved by EPA pursuant to this Order and within the specified time
schedules established by and approved under this Order.

56. St l_’e al ounts - Work.

The following stipulated penalties shall accrue per violation per day for any
noncompliance or delay in any milestone or point listed in the Work Plan schedule

Penalty Per Violation Per Day Period of Noncompliance
$200 1st through 14th day
$400 _ 15th through 30th day

$ 800 ' 31st day and beyond
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1 - Reports. The following stipulated penalties shall
mpuvndﬂmpadayfwfﬁluemmhnnhmdyoradeqlmempmtsoroﬂnwnum
documents pursuant to Paragraphs 20, 21, 25, 26, 29, 30, 31 and 43 :

Penalty Per Violation Per Day Perjod of Noncompliance
$100 1st through 14th day
$250 15th through 30th day
$500 31st day and beyond

58. In the event that EPA assumes performance of a portion or all of the Work pursuant
to Paragraph 68 of Section XX, Respondent shal be liable for a stipulated penalty in the amount
of $50,000.

59. All penalties shall begin to accrue on the day after the complete pesformance is due
or the day a violation occurs, and shall continue to accrue through the final day of the comrection
of the noncompliance or completion of the activity. However, stipulated penalties shall not
accrue: 1) with respect to a deficient submission under Section VIII (Work to be Performed),
daring the period, if any, beginning on the 31st day after EPA’s receipt of such submission until
the date that EPA notifies Respondent of any deficiency; and 2) with respect to a decision by the
EPA Management Official at the Division Director level or higher, under Paragraph 51 of
Section XVI (Dispute Resolution), during the period, if any, beginning on the 21st day after the
Negotiation Period begins until the date that the EPA management official issues a final decision
regarding such dispute. Notlnnghaunalnllpmvemthesmnltmeonsmmlofsepuate
penalties for separate violations of this Order.

60. Following EPA’s determination that Respondent has failed to comply with a
requirement of this Order, EPA may give Respondent written notification of the failure and
describe the noncompliance. EPA may send Respondent a written demand for payment of the
penalties. However, penalties shall accrue as provided in the preceding Paragraph regardless of
whether EPA has notified Respondent of a violation.

61. All penalties accruing under this Section shall be due and payable to EPA within 30
days of Respondent’s receipt from EPA of a demand for payment of the penalties, unless
Respondent invokes the dispute resolution procedures under Section X VI (Dispute Resolution).
All payments to EPA under this Section shall be paid by certified or cashier’s check made
payable to “EPA Hazardous Substances Superfund,” shall be mailed to U.S. Environmental
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Protection Agency, Program Accounting & Analysis Section, P.O. Box 70753, Chicago, lllinois
60673, shall indicate that the payment is for stipulated penalties, and shall reference the EPA
Region and Site/Spill ID Number B54N, the EPA Docket Number___ .~ and the name
-and address of the party making payment. Copies of checks paid pursuant to this Section, and
any accompanying transmittal letters, shall be sent to EPA as provided in Paragraph 22.

' 62. The payment of penalties shall not alter in any way Respondent’s obligation to
complete performance of the Work required under this Order. -

63. Except as othefwise provided, Penalties shall continue to accrue during any dispute
resolution period, but need not be paid until 30 days after the dispute is resolved by agreement or
by receipt of EPA’s decision.

64. If Respondent fails to pay stipulated penalties when due, EPA may institute:
proceedings to collect the penalties, as well as Interest. Respondent shall pay Interest on the
unpaid balance, which shall begin to accrue on the date of demand made pursuant to Paragraph
61. Nothing in this Order shall be construed as prohibiting, altering, or in any way limiting the
ability of EPA to seek any other remedies or sanctions available by virtue of Respondent’s
violation of this Order or of the statutes and regulations upon which it is based, including, but not
limited to, penalties pursuant to Sections 106(b) and 122(]) of CERCLA, 42 U.S.C. §§ 9606(b)
and 9622(l), and punitive damages pursuant to Section 107(c)(3) of CERCLA, 42 US.C. §
9607(c)(3). Provided, however, that EPA shall not seek civil penalties pursuant to Section
106(b) or 122(I) of CERCLA or punitive damages pursuant to Section 107(c)(3) of CERCLA for
~ any violation for which a stipulated penalty is provided herein, except in the case of a willful
violation of this Order or in the event that EPA assumes performance of a portion or all of the
Work pursuant to Section XX, Paragraph 68. Notwithstanding any other provision of this
Section, EPA may, in its unreviewable discretion, waive any portion of stipulated penalties that
have accrued pursuant to this Order.

XIX. COVENANT NOT TO SUE BY EPA

65. In consideration of the actions that will be performed and the payments that will be

made by Respondent under the terms of this Order, and except as otherwise specifically provided .

in this Order, EPA covenants not to sue or to take administrative action against Respondent
pursuant to Sections 106 and 107(a) of CERCLA, 42 U.S.C. §§ 9606 and 9607(a), for Matters
Addressed in this Order. . This covenant not to site shall take effect upon the Effective Date and
is conditioned upon the complete and satisfactory performance by Respondent of all obligations
under this Order, including, but not limited to, payment of Response Costs pursuant to Section
XV. This covenant not to sue extends only to Respondent and does not extend to any other

person.
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XX, BY EPA

66. Except as specifically provided in this Order, nothing herein shall limit the power
and anthority of EPA or the United States to take, direct, or order all actions necessary to protect
public health, welfare, or the environment or to prevent, abate, or minimize an actual or
threatened release of hazardous substances, pollutants or contaminants, or hazardous or solid
waste on, at, or from the Site. Further, nothing herein shall prevent EPA from seeking legal or
equitable relief to enforce the terms of this Order, from taking other legal or equitable action as it
deems appropriate and necessary, or from requiring Respondent in the future to perform
additional activities pursuant to CERCLA or any other applicable law.

67. The covenant not to sue sct forth in Section XIX above does not pertain to any
matters other than those expressly identified therein. EPA reserves, and this Order is without
prejudice to, all rights against Respondent with respect to all other matters, including, but not
limited to:

a. claims based on a failure by Respondent to meet a requirement of this Order;
b. liﬂ)ilityformminclncbdwidﬁnﬂledeﬁniﬁonofkespmeC(;ﬂs;

-c. liability for performance of response action other than the Work;

d. criminal Liability;

c. liability for damages for injury to, destruction of, or loss of natural resources,
and for the costs of any natural resource damage assessments;

f. liability arising from the past, present, or future disposal, release or threat of
release of Waste Materials outside of the Site; and

g halnmyfm'cousnmeda'tobemamedbymeAmforTonc
Substances and Discase Registry related to the Site.

68. Work Takeover. In the event EPA determines that Respondent has ceased
implementation of any portion of the Work, is seriously or repeatedly deficient or late in its
pesformance of the Work, or is implementing the Work in a manner which may canse an
endangerment to human health or the environment, EPA may assume the performance of all or
any portion of the Work as EPA determines necessary. Respondent may invoke the procedures
sct forth in Section X VI (Dispute Resolution) to dispute EPA’s determination that takeover of the
Work is warranted under this Paragraph. Costs incurred by the United States in performing the
Work pursuant to this Paragraph shall be considered Response Costs that Respondent shall pay
pursuant to Section XV (Payment of Response Costs). Notwithstanding any other provision of
this Order, EPA retains all authority and reserves all rights to take any and all response actions
authorized by law.



!

p——
Nt

21
. COVENA? OT TO SUE BY RESPONDENT

69. Respondent covenant not to sue and agree not to assert any claims or causes of action
against the United States, or its contractors or employees, with respect to the Work, Response
Costs, or this Order, including:

a. any direct or indirect claim for mimburéement from the Hazardous Substance
Superfund established by 26 U.S.C. § 9507, based on Sections 106(b)(2), 107, 111, 112, or 113
of CERCLA, 42 U.S.C. §§ 9606(b)(2), 9607, 9611, 9612, or 9613, or any other provision of law;

b. any claim arising out of response actions at or in connection with the Site
pursuant to this Order, including any claim under the United States Constitution, the State
Constitution, the Tucker Act, 28 U.S.C. § 1491, the Equal Access to Justice Act, 28 U.S.C. §
2412, as amended, or at common law; or '

c. any claim against the United States pursuant to Sections 107 and 113 of
CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to the Site.

Except as provided in Paragraph 71 (Waiver of Claims), these covenants not to sue shall
not apply in the event the United States brings a cause of action or issues an order pursuant to the
reservations set forth in Paragraphs 67 (b), (c), and (e) - (g), but only to the extent that
Respondent’s claims arise from the same response action, response costs, or damages that the
United States is seeking pursuant to the applicable reservation.

70. Nothing in this Agreement shall be deemed to constitute approval or preauthorization

| of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or40 CF.R. §

300.700(d).

71. Respondent agrees not to assert any claims and to waive all claims or causes of
action that it may have for all matters relating to the Site, including for contribution, against any
person where the person’s liability to Respondent with respect to the Site is based solely on
having arranged for disposal or treatment, or for transport for disposal or treatment, of hazardous
substances at the Site, or having accepted for transport for disposal or treatment of hazardous
substances at the Site, if

a. the materials contributed by such person to the Site containing hazardous

~ substances did not exceed the greater of i) 0.002% of the total volume of waste at the Site, or ii)

110 gallons of liquid materials or 200 pounds of solid materials.

b. This waiver shall not apply to any claim or cause of action against any person
meeting the above criteria if EPA has determined that the materials contributed to the Site by
such person contributed or could contribute significantly to the costs of response at the Site. This
waiver also shall not apply with respect to any defense, claim, or cause of action that a
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Respondent may have against any person if such person asserts a claim or cause of action relating
to the Site against such Respondent.

XXII. OTHER CLAIMS

T2. By issuance of this Order, the United States and EPA assume no liability for injuries
or damages to persons or property resulting from any acts or omissions of Respondent. The
United States or EPA shall not be deemed a party to any contract entered into by Respondent or
its directors, officers, employees, agents, successors, representatives, assigns, contractors, or
consultants in carrying out actions pursuant to this Order.

73. Except as expressly provided in Section XXI, Paragraph 71 (De Micromis Waivers)
and Section XIX (Covenant Not to Sue by EPA), nothing in this Order constitutes a satisfaction
of or release from any claim or cause of action against Respondent or any person not a party to
this Order, for any liability such person may have under CERCLA, other statutes, or common
law, including but not limited to any claims of the United States for costs, damages and interest
under Sections 106 and 107 of CERCLA, 42 US.C. §§ 9606 and 9607.

74. No action or decision by EPA pursuant to this Order shall give rise to any right to
judicial review, except as set forth in Section 113(h) of CERCLA, 42 US.C. § 9613(h).

XXT. CONTRIBUTION PROTECTION

75. The Parties agree that Respondent is entitled, as of the Effective Date, to protection
from contribution actions or claims as provided by Sections 113(f)(2) and 122(h)X4) of
CERCLA, 42 US.C. §§ 9613(f)(2) and 9622(h)(4), for “Matters Addressed” in this Order.
Except as provided in Section XXI, Paragraph 71, of this Order (De Micromis Waivers), nothing
in this Order precludes the United States or Respondent from asserting any claims, causes of
action, or demands against any persons not parties to this Order for indemmification, contribution,
Of cost recovery.

XXIV. INDEMNIFICATION

76. Respondent shall indemnify, save and hold harmless the United States, its officials,
agents, coniractors, subcontractors, employees and representatives from any and all claims or
causes of action arising from, or on account of, negligent or other wrongful acts or omissions of
Respondent, its officers, directors, employees, agents, contractors, or subcontractors, in carrying
out actions pursuant to this Order provided that this indemnity will not apply to any actions taken
by Respondent or anyone acting on its behalf based on a directive of the EPA or OSC that is
outside the scope of this Order. In addition, Respondent agrees to pay the United States all costs
incurred by the United States, including but not limited to attomeys fees and other expenses of
litigation and settlement, arising from or on account of claims made against the United States
based on negligent or other wrongful acts or omissions of Respondent, its officers, directors,
employees, agents, contractors, subcontractors and any persons acting on its behalf or under its

v
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control, in carrying out activities pursuant to this Order. The United States shall not be held out
as a party to any contract entered into. by or on behalf of Respondent in carrying ot aetivities
pursuant to this Order. Neither Respondent nor any such contractor shall be conmdeted an agent
of the Umted States.

~ T71. The United States shall give Re&pondent notice of any clalm for whtch the United
States plans to seek indemnification pursuant to this Section and shall consult with Respondent
prior to settling such cla1m

78. Respondent waives all claims agamst the Umted States for damages or
reimbursement or for set-off of any payments made or to be made to the United States, arising
from or on account of any contract, agreement, or arrangement between any one or more of
Respondent and any person for performance of Work on or relating to the Site, including, but not
limited to, claims on account of construction delays. In addtion, Respondent shall indemnify
and hold harmless the United States with respect to any and all claims for damages or
reimbursement arising from or on account of any contract, agreement, or arrangement between
the Respondent and any person for performance of Work on or relating to the Site, including, but
not limited to, claims on account of construction delays.

XXV. INSURANCE

79. Atieast 7 days prior to commencing any on-Site work under this Order, Respondent
shall secure, and shall maintain for the duration of this Order, comprehensive general liability
insurance and automobile insurance with limits of two million dollars, combined single limit.
Within the same time period, Respondent shall provide EPA with certificates of such insurance
and a copy of each insurance policy. In addition, for the duration of the Order, Respondent shall
satisfy, or shall ensure that its contractors or subcontractors satisfy, all applicable laws and
regulations regarding the provision of worker’s compensation insurance for all persons
performing the Work on behalf of Respondent in furtherance of this Order. If Respondent
demonstrate by evidence satisfactory to EPA that any contractor or subcontractor maintains
insurance equivalent to that described above, or insurance covering some or all of the same risks
but in an equal or lesser amount, then Respondent need provide only that portion of the insurance
described above which is not maintained by such contractor or subcontractor.

XXVI. MODIFICATI

80. The OSC may make modifications to the Work Plan or schedule consistent with
Section VIII (Work to be Performed) and the terms of this Order in writing or by oral direction.
Any oral modification will be memorialized in writing by EPA promptly, but shall have as its
effective date the date of the OSC’s oral direction. Any other requirements of this Order may be
modified in writing by mutual agreement of the parties. :

81. If Respondent seeks permission to deviate from the Work Plan or schedule,
Respondent’s Project Coordinator shall submit a written request to EPA for approval outlining
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the proposed modification and its basis. Respondent may not proceed with the requested
(hvmmmmlmavmgcnlawnmnwovalﬁmnchSCpmsummPnagmph 80.

82. No informal advice, guidance, suggestion, or comment by the OSC or other EPA
representatives regarding reports, plans, specifications, schedules, or any other writing submitted

by Respondent shall relieve Respondent of its obligation to obtain any formal approval required

by this Order, or to comply with all requirements of this Order, unless it is formally modified.
XXVIL NOTICE OF COMPLETION OF WORK

83. When EPA determines, after EPA’s review of the Final Report, that all Work has
been fully performed in accordance with this Order, with the exception of any continuing
obligations required by this Order, including payment of Response Costs, EPA will provide
written notice to Respondent. i EPA determines that any such Work has not been completed in
accordance with this Order, EPA will notify Respondent, provide a list of the deficiencies, and
require that Respondent modify the Work Plan if appropriate in order to comect such
deficiencies. Respondent shall implement the modified and approved Work Plan and shall
submit a modified Final Report in accordance with the EPA notice. Failure by Respondent to
implement the approved modified Work Plan shall be a violation of this Order.

- XXVHIL TLITY, RA APPENDICES

84. I a court issues an order that invalidates any provision of this Order or finds that
Respondent have sufficient cause not to comply with one or more provisions of this Order,
Respondent shall remain bound to comply with all provisions of this Order not invalidated or
determined to be subject to a sufficient cause defense by the court’s order.

85. This Order and its appendices constitute the final, complete and exclusive agreement
and understanding among the Parties with respect to the settlement embodied in this Order. The
parties acknowledge that there are no representations, agreements or understandings relating to
the settiement other than those expressly contained in this Order. The following appendices are
attached to and incorporated into this Order:

Appendix A- Work Plan
XXIX. EFFECTIVE DATE

86. This Order is effective upon Respondent’s receipt of a copy of the Order signed by
the Regional Administrator or his/her delegatee.

v
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IN THE MATTER OF:

St. Louis Smelting and Reﬁmng Site, Colhnsvxlle, Madlson County, llhnoxs, U.S. EPA Regmn 5

CERCLA DocketNo.
TV-W- 4 795

The undersigned representative of Respondent certifies that it is fully authotized to enter into the
terms and conditions of this Order and to bind the party it represents to this document.

Agreed this 12 day of July ,2004.

dugtries, Iﬁc .

Title Vice President & General Counsel




IN THE MATTER OF:

St. Louts Smeiting and Refining Site, Collinsville, Madison County, lllincis, U.S. EPA Region 5

—V-W- '04-C-795

CERCLA Docket No.




v

" APPENDIX A

o



REMOVAL ACTION WORK PLAN
FOR
THE FORMER ST. LOUIS SMELTING AND
REFINING SITE

COLLINSVILLE, MADISON COUNTY, ILLINOIS

. Advanced GeoServices Corp.
A, AR PROJECT No. 2003-1055-01|
MAY 18, 2004
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ADVANCED GEOSERVICES CORP,

“Engineering for the Environmen

t”‘l‘l

1055 Andrew Drive, Suite A

West Chester, PA 19380-4293

(610) 840-9100 Fax (610) 840-9199
@ www.agcinfo.com

May 18, 2004

Kevin Turner .
U.S. Environmental Protection Agency
8588 Rt. 148 .

Marion; 11 62959

RE: Removal Action Work Plan
St. Louis Smelting and Refining Site
Collinsville, Madison County, Illinois

Dear Mr. Turner;

2003-1055-01

On behalf of NL Industries, Inc., please find the attached Removal Action Work Plan for the
former St. Louis Smelting and Refining Site in Collinsville, Madison County, Illinois.

Advanced GeoServices Corp. is involved-in the process of Coﬁtractor Selection and hopes tb
have selected a qualified Contractor to conduct the removal activities in the near future so that

we may proceed on a timely schedule.

~ We look forward to finalizing this Work Plan and will coordinate the final details with USEPA

so that we may move forward and begin to implement the work as soon as possible.

Respectfully,
ADVANCED GEOSERVICES CORP.

(A

Christophet Reitman

" Project Diréctor :

" Barbara Forslund

Alternate Project Director

CTR:BLF:kk

cc: | Terry Casey, Efficasey Environmental
Marcus Martin, Highland Environmentgl

PF\OFICEAGC\PROJECTS \Files12003-10SS\REPORTS\WF Cover kiter.doc



ADVANCED GEOSERVICES CORP.  “Engineering for the Environment™

1055 Andrew Drive, Suite A

West Chester, PA 19380-4293

(610) 840-9100 Fax (610) 840-9199
® www.agcinfo.com

June 18,2004 - . 2003-1055-01

Mr. Kevin Turner

On-Scene Coordinator

United States Environmental Protection Agency
8588 Rt. 148

Marion, IL 62959

RE: Comments to Removal Action Work Plan
St. Louis Smelting and Refining Site
Collinsville, Hlinois

Dear Mr. Turner:

Three copies of revised text and figures to the Removal Action Work Plan for the above
referenced project are enclosed. The text and figures have been revised to address USEPA and
IEPA comments dated June 7, 2004 and your email of June 16, 2004.

Please replace the text previously submitted with the enclosed pages. The Work Plan text has
- been submitted for replacement in its entirety. The revised pages are documented with a revision
date of June 18, 2004. The sample consent access agreement has been attached in its entirety,
and the QAPP’s revised pages have been attached individually for insertion. To facilitate your
review, responses to comments are provided below.

. Comment: The work plan does not specifically address soil testing and
remediation activities in play areas and gardems. The work plan should
include language explaining how a this site specific removal action objective
of 600 ppm to 24 inches below ground surface will be achitved in each
garden/play area. Also, in accordance with the U.S. EPA guldance, aliquots
from play areas and gardens should not be included with other aliquots from
the remainder of the residential property.

Response: The text has been revised to include obtaining a composite sample in a
distinct play area or vegetable garden and to extend the removal depth to 24-
inches in these areas if the samples indicate the additional excavation is
necessary.
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Comment: Page 3-2 and Figure 3-1 — The Work Plan establishes two
different compesite sampling protecols based on the sixe of the yard (similar
in comncept to that within US. EPA guidance Superfund Lead-Contaminated
Residential Sites Handbook, OSWER 9285.7-50). Hewever, US. EPA
guidance recommends conducting five-point composite sampling within four
quadrants of the yard on preperties with lot sizes greater than 5,000 fi2. The
Work Plan wses .4 acres (17,424 12) imstead of 5,000 fi2 which results in
fewer aliquets per yard and imcreases the chances of missing a hot spot.
Therefore, please change the Work Plan to follow the Lead Handbook on
issues related te the size of the sampling layout plans.

Response: The Work Plan has been revised to state that yards greater than 5,000
square feet will be sampled in quadrants with five (5) aliquots per exposure area.
Yards less than 5,000 square feet will be sampled in two exposure areas except
when a large side yard is present. In that instance, the QA official will have the
responsibility of determining whether to sample the side yard as an individual
exposure area. Figure 3-1 has been renamed 3-1A and revised to reflect the 5,000
square foot adjustment. In addition, a new Figure 3-1B has been created to depict

Comment: Page 3-3 - The last semtence of this section states that mo
ceafirmation sampling will occur at the 15-inch interval Sampling at 15
inches should be conducted to determime the meed for potemtial marker
barriers and/er deed motices. Furthermere, it is reasonable to assume that
residents will want to kmnow if soil exceeding removal criteria exists below 15
inches at their preperty.

Response: The text has been revised to include confirmation sampling at the 15-
inch depth. We understand USEPA will coordinate any deed notices if necessary.

Comment: Pages 3-S5 and 3-14 - These paragraphs speak te issues regarding
permitting. Removal and Remedial actions conducted om-site under the
Comprehensive Eavironmental Response, Compensation, and Liability Act
(CERCLA) de net require permits (ic. the administrative requirements such
as permit applications etc. are mot nmecessary). However, it is NL’s
respensibility to emsure that all activities conducted at the site comply with
the substantive portions of federal, state, and local Applicable or Relevant
and Appropriate Requirements (ARARs). A copy of ARARs will be
provided at a later date.

Reposss % comwmat doc
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- Response: The Respondent acknowledges 1ts responsiblhty to comply with local,

state and federal govemment ARARS.

Comment: Appendix A - The sample access letter states that the AOC is

- between the U.S. EPA, IBinois EPA and the Reupondent ‘Please correct to

remove Illinois EPA from the sample letter.

Regp_c_mg The sample access letter has been revised to state that the AOC is

" between the USEPA and the Respondent.

Comment: Appendix B - Page 9 of 31 - Illinois EPA has found that in some
cases, bag thickness can be correlated with a reduction in XRF response. At
the beginning of the project, analyses should be run with and without the bag
in order to determine (approximately) how the plastic bag will affect XRF
readings.

" Response: Initial samples will be tested in both the XRF testing cylinders and

zip-loc baggies to determine concentration result differences, if any, that may
occur.

Comment: In addition, will the composite samples be analyzed in the field at
each individual property or will the samples be brought back to a central
location? '

Response: Text has been added stating that composite samples will be tested at
the residence at the time of collection or a central location depending on time and
cost-effectiveness.

Comment: Page 24, Section 2.10 - Electronic copies of all data should be
made available to the agencies upon request.

Response: Text has been added stating that electronic copiés of all data will be
made available to the agencies (USEPA and IEPA) upon request.

Comment: Appendix C - Though the U.S. EPA has read the Health and
Safety Plan, the agency is neither approving nor disapproving this part of the
document. It is the Agency opinion that the health and safety of the on-site
workers is the responsibility of NL and their contractors. The Agency
expects that each individual adheres to the provisions of 29 CFR 1910.120

while performing their tasks.
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responsible for Health and Safety on-site of each of its own employees involved
in the project.

. Comment: Appeadix H - The schedule indicates that afier “winter shut
down” the new start wp date is 7-25-0S. Why start back so late? There is
pexrfectly good weather im April/May/June.

Response: The new re-startup date has been revised to April 11, 2004.

Please contact Chris Reitman at (610) 840-9123, Barb Forslund at (610) 840-9145 or Mr. Terry
Cascy at (281) 351-9441 if you have any questions regarding this submission.

Respectfully,
ADVANCED GEOSERVICES CORP.

(Ao,

CTR/BLF:cf

cc:  Temry Casey, Efficasey Environmental
Marcus Martin, Highland Environmental
Kevin O'Rourke, AGC
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1.0 INTRODUCTION

This Removal Action Work Plan (Work Plan) was prepared by Advanced GeoServices Corp. (AGC)
on behalf of the Respondent to the Administrative Order on Consent (AOC) Docket# _ (NL
Industries, Inc.) for addressing impacted soil associated with the former St. Louis Smelting and
- Refining Company (Site) located in Collinsville, Madison County, Illinois. This Work Plan was
prepared consistent with discussions between the Respondent, the United States Environmental

Protection Agency (USEPA) and the Ilinois Environmental Protection Agency (IEPA).

For the purposes of this Work Plan, the Site is defined as the yards associated with the occupied
residential properties in the Pine Lake area and on or near the former St. Louis Smelting and
Refining Site, where soils exceed 600 ppm average lead concentration, to a maximum depth of 15
inches, due to the operations of the former St. Louis Smelting and Refining Compaxiy. The outer
boundary of the Site area is shown on Figure 1-1 of the Work Plan. The specific Site area which
exceeds the 600 ppm average lead standard to a depth of 15 inches will be defined by delineation

sampling in the field, in accordance with this Work Plan:
1.1  PURPOSE OF WORK PLAN

This Work Plan addresses the soil removal and restoration activities to be performed in residential
yards in accordance with current USEPA policy and guidance for lead-contaminated residential
properties. The objective of the Work Plan is to describe the removal action procedures necessary to
~ remediate yards with average total Jead concentrations equal to or greater than 600 milligrams per

kilogram (mg/kg or ppm) to a maximum depth not to exceed 15 inches.

F\OFICEAGC\PROJECTS\WORK\NL-COLLINS VILLE SMELTER\REMEDIAL ACTION PLANQOO4\REVISED\WPTEXT-2004REV ).DOC
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12 WORK PLAN ORGANIZATION
The remainder of this Work Plan is organized as follows:

. Section 2.0 - Site Background

. Section 3.0 - Removal Action Procedures

. Section 4.0 - Property Owner/Occupant Education Program
. Section 5.0 - Project Organization

. Section 6.0 - Permitting

. Section 7.0 — Reporting

. Section 8.0 - Project Schedule

. Section 9.0 - Health and Safety

. Section 10.0 - References
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2.0 SITE BACKGROUND

Historical information and previous site investigations of residential properties are summarized in
the Illinois Environmental Protection Agency CERCLA Reassessment report. A summary of the

pertinent sections of this information is provided below.
2.1  SITE BACKGROUND HISTORY

The Site includes an estimated 75 to 140 residential properties being addressed as part of the planned
removal activities on the north eastern side of Collinsville, in Madison County, Illinois as shown on
Figure 2-1 the Site location map. The Site is relatively flat with rolling hills on the northern,
southern and eastern portions. The majority of the properties within the Site are residential with

sizes ranging from about 0.25 acre to about 1.25 acres.

The St. Louis Smelting and Refining Company reportedly operated a facility in the site vicinity from
1904 to 1933. Primary operations were conducted on approximately 40 acres. Very little
information or records of the facility are available. However, it is known that operations of the
facility included primary lead smelting. A man-made five-acre (approx.) lake, currently known as
Pine Lake, exists on the west side of the Site and a small unnamed lake exists on the eastern side of
the Site.

Between 1937 and 1939, portions of the property were sold to Madison County and individual
- owners. In 1969, the Eagle Picher Company owned 50 acres in the area, including the 40 acres where
the facility conducted its primary operations. Residential development in the arez around Pine Lake
began in the mid 1950's and progressed in phases. Residential development in the Collinwoods

Subdivision located to the east of Pine Lake began in the mid 1970's and continued in several phases.

As a result of previous investigations, this Site has been identified to contain lead-impacted soils in

the area of Pine Lake.
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3.0 REMOVAIL ACTION PROCEDURES
3.1 OVERVIEW OF REMQVAL ACTION APPROACH
This section describes the procedures to be implemented during the removal action on the residential

jards within the site boundary shown on Figure 1-1. As part of the systematic remediation approach
being followed on the removal action yards, the following general steps will be followed for each

yard being remediated:
. Obtain property owner consent and property access;
. Sample to determine if remediation is required;
. Conduct a landscape audit (if vegetative removal is necessary);

. Complete property grade control and property boundary delineation (if property

lines are in question);

. Conduct photodocumentation of pre-excavation conditions (performed by
Contractor);

. Conduct excavation activities;

. Conduct soil confirmation sampling to \}erify that the performance standard has

been met and/or when the maximum depth of excavation (15 inches) has been
achieved, whichever occurs first;

. Placement of marker barrier in excavations where soils remain above the
performance standard, if necessary; and

. Backfill and perform or provide for restoration of the yard.

Details of the procedures associated with these activities are described below.

FAOFICEAGCPROJECTSWORKWL-COLLINS VILLE SMELTER\REMEDIAL ACTION PLANGOD\REVISED\WPTEXT-2004REV1.DOC Revised - June 18 ’ 2004
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32 SITE PREPARATION ACTIVITIES

32.1 Property Owner Identification and Access

Each property owner was identified through the use of tax maps obtained from Madison County
Chief County Assessment Office in 2003. Additional information has been obtained in 2004 to
update the information. This information will be used as a starting point for correspondence with the
property owner. Prior to any sampling, auditing, intrusive preparation or removal activities, the
Respondent will obtain property access from each of the property owners. The access agreement will
describe the anticipated activities to be performed on the property. An example of a typical access

agreement is provided in Appendix A.

“Best Efforts™ will be made to gain access to the property. These best efforts will consist of 1) a
regular mail letter request for access 2) telephone calls, 3) a door to door visit, and 4) a title search if
needed to identify the property owner. In a case where a property owner denies access or AGC has
exhausted the above efforts, AGC will cease efforts to gain access and provide USEPA with a
summary in writing of the “Best Efforts™.

322 Composite Sampling

3.2.2.1 Composite Sampling Procedures

Composite sampling will be conducted on yards, or yard Exposure Areas (EAs), within the removal
action area. An EA is a portion of a yard in which a person would frequent on a daily or weekly
basis and therefore become exposed to possible contact with lead impacted soil. In order to simplify
the delineation sampling and to avoid patchwork removal areas on individual yards, the yards will be
separated into two categories based on lot sizes: less than 5,000 square feet (sf) and greater than
5,000 sf. For yards greater than 5,000 sf, the yard will be divided into four separate EAs (quadrants).
For yards less than 5,000 sf, the yard will be divided into two separate EAs (front yard and back
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yard). Figure 3-1A illustrates the sampling layout and pfocedures for these two categories. For yards
that have a large side yards, a third composite will be collected. Figure 3-1B illustrates this sampling
layout. Delineation sampling will conducted within the Site Boundary (see Figure 1-1) and proceed
outward until two properties or 200 feet outside the Site Boundary has been found to be below the

600 ppm composite performance standard. The sampling procedures are described below.

Two composites will be collected per each EA. One composite will be collected for the A horizon
(0-6 inches below ground surface (bgs)). The second composite will be collected for the B horizon
. (6-15 inches bgs). The locations of the aliquots will be equally spaced to develop a single sample
representative of the entire EA. The samples for each EA will then be homogenized and a
representative sample will be placed in a re-sealable plastic bag or testing cylinder. An X-Ray
Fluorescence Analyzer (XRF) will then be used to determine the total lead concentrations for each
composite. In addition to the two composites sampled per EA, each designated play area or vegetable
garden will be sampled. A composite sample will be collected in each area which will consist of five

individual aliquots that are combined, homogeniied and tested using the XRF.

Approximately 5% of the samples will be sent off-site to confirm the accuracy of the XRF sampling.
The QAPP presented in Appendix B describes the sampling procedures in detail, including sending
split samples to an off-site laboratory to develop a correlation between the XRF and the fixed based

laboratory. The XRF corrected concentration will be the basis for all removal decisions.

In the event that a six-inch excavation is warranted based on composite sampling, confirmation
sampling will be utilized as described in Section 3.3.7 to determine if the yard is successfully
remediated and ready for restoration following the 6-inch removal. The Contractor will perform the
confirmation sampling and will follow the guidelines in the QAPP using the same sampling and
compositing methodology described above. Confirmation sampling will be performed following

each excavation interval and screening process.
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In some instances, where the Respondent believes that composite sampling would not be necessary,
the Respondent may forego the delineation sampling and begin excavation of the yard to a 15-inch
depth. Confirmation sampling will be conducted and the results recorded.

3.2.2.2 Data Evaluation

Following the composite sampling and data analysis, the average total lead results of each A and B
horizon will be compared to the clean-up level of 600 mg/kg. Ifeitherhorizonpleisequaltoor
greater than 600 mg/kg, the yard will be scheduled for removal and the excavation depth will be
consistent with the sampling results. If both horizon samples are below 600 mg/kg, the yard will be
removed from further study and no further action to the yard will be performed.

Results of investigations will be summarized and presented to USEPA and the property owners.

323 Landscape Audit

As soil removal activities on some yards may require the removal of trees, shrubs, or similar
landscaping vegetation, a landscape professional may be retained to perform a landscape audit of
cach yard. The audit would consist of an inventory of all trees, shrubs, bushes, groundcover
(excluding turf), and similar landscaped plants. The professional will provide a monetary
replacement cost including installation for all landscaping items which are to be removed as part of
the removal action. Replacement cost will be based on average market cost of a replacement item of
nursery-stock age (e.g., a mature tree will have a replacement cost equal to the cost of a non-mature
nursery-stock tree of the same species). Once the vegetation replacement cost for each yard is
established and reviewed with the yard owner, the removal activities will proceed. Prior to
restoration activities, the yard owner, together with the Respondent’s on-site representative (here-in-
after referred to as the Quality Assurance [QA] official), will determine which vegetation was
removed during excavation activities. Once this is determined, the property owner will be issued a
check for the agreed amount (i.c., the replacement and installation cost of all landscaping removed).
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For example, if a yard has 8 shrubs with a replacement cost of $100 and 4 ornamental trees with a
replacement cost of $250, and all of the shrubs and 2 of the trees are removed or damaged during soil
removal activities, the property owner will receive a check for $1,300 [(8 shrubs x $100/shrub) + (2
trees x $250/tree)]. The property owner can then retain a landscaper at his/her discretion for
reﬁlacement of removed vegetation. The Contractor will be responsible for establishing the turf
(grass) following removal activities (see Section 3.7.3).

In the event where the property owner prefers the landscaping items be replﬁced by the Contractor,
the Contractor will perform the. restoration using the audit or the Contractor may hire a local

professional landscaping service to perform the work.

It is anticipated that most landscaped areas will be preserved. This can be accomplished by shallow
manual excavations around the root systems to allow survival of the vegetation. In accordance with
discussions between USEPA and the Respondent, areas of yards where mature trees are located, may
receive little or no excavation for the purposes of preservation. Confirmation sampling will be

limited to those areas which receive full excavation depth (6-15 inches or an intermediate depth).

3.2.4 Pre-Excavation Meeting

Prior to the start of removal activities on a given yard, the Respondent’s representative, the QA
official and/or a representative from the Contractor, will meet with each property owner to describe

- the soil removal and restoration activities to be performed on the yard, including a tentative schedule.

3.2.5 Photodocumentation

Prior to the start of soil removal work, the Contractor will photodocument the condition of the
property. This will consist of a video of the entire yard, including existing topography, sidewalks,
driveway and building conditions (exterior) as well as the existing vegetation. Still photographs may

also be utilized, in addition to video documentation, for easier reference during restoration. All
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photodocumentation should be available to the QA official or other Respondent’s representatives for
review and copying at anytime.

326 Contractor Permits, Certificates and Licenses

The Contractor will obtain the required construction-related permits, licenses and/or certificates
required by local, state and federal agencies to complete the work. Copies will be provided to the
QA official and USEPA upon request and all required permits, licenses, and certificates will be
obtained prior to initiation of work and retained at the support zone facilities. The Site is within the
incorporated areas of the City of Collinsville and permits will be obtained with the belp of the
USEPA.

32.7 Contractor Mobilization

The Contractor will mobilize equipment, supplies, and support zone facilities to the Site as needed to
conduct removal activities. Equipment and materials will be inspected for compliance with contract
requirements, specifications, material quality and operability by the QA official. Mobilization will
occur following the Notice To Proceed and the submission of any required pre-construction
submittals. Electric and water service will be supplied by the Contractor as needed in accordance
with local, state, and federal regulations to conduct removal operations.

Location of support zone facilities will be identified to the Contractor by the Respondent. The
support zone area will be a stable and sufficient surface for office/equipment trailer placement.
Operation of temporary sanitary facilities and disposal of sanitary wastes will be conducted by the
Contractor in accordance with state and local regulations. Support zone facilities utilized by the
Contractor will be removed at project completion.
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3.2.8 Decontamination Facilities

* The Contractor will establish decontamination facilities and/or stations for personnel and equipment
sufficient to support site activities. Decontamination of pefsonnel, equipment, and materials will be
performed in accordance with applicable USEPA and OSHA regulations. Additional detail for
decontamination facilities and procedures are provided in the Health and Safety Plan (HASP
Appendix o).

3.2.9 Soil Staging Area

The Contractor will use a soil staging area in the Vicinity of the project Site. Itis anticipated that the |
staging area and the support zone facilities will be located in the same area. The purpose of the
staging area is to allow the Contractor to store soil until such time as the disposal facility can
accommodate delivery. The staging area may also contain structural fill and topsoil stockpiles. The
materials will be covered by the Contractor with 6-mil (min.) polyethylene sheeting when requested
by the QA official to eliminate rainwater contact and to provide dust control. Temporary covers will
be anchored with sandbags or similar methods to prevent uplift. Also, iftreatment of excavated soils
is required to meet TCLP standards, an area may be constructed in the staging area to facilitate
treatment before sending soils to an off-site disposal facility. The staging area will include
controlled access to deter unauthorized personnel from entering the area. The controlled access will
be provided by constructing a permanent, 6-foet, chain link, fence with double gates for access.
- Measures will also be taken to prevent cross contamination and release of fugitive dust emissions.

Control measures will include, but not be limited to:

. Barriers between excavated soil, in-situ and backfill soils;
. Construction and safety fencing;
. Earthen berms as stormwater protection;
. Covers of all stockpiles; and
. Dust suppression and air monitoring (see HASP for specifics).
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The location of the soil staging area will be approved by USEPA and AGC prior to commencement
of staging operations.

32.10 Site ity and Saf

Site safety and security will be conducted in accordance with the HASP and the Site Security Plan
(Appendices C and D, respectively).

Contamination Reduction Zones (CRZs) and exclusion zones will be identified and demarcated by
the Contractor using fencing or high-visibility tape. It is anticipated that these zones will vary based
on the active remediation zones.

3.2.11 Grading Control and Documentation

Property pins and boundaries will be located as necessary by the Contractor in the case of a property
line dispute or if the Contractor requires to mark the delineation line between removal and non-
removal yards. These boundaries will be maintained throughout the duration of work in these areas.
The Contractor will determine pre-existing grades of each yard as necessary to verify features and
document removal depths. The documentation will include topographical features such as changes
in grade and any stormwater features (e.g., swales). This documentation will include spot elevations
for soil removal depth control and for restoration of the yard. Following completion of soil removal,
the Contractor will document final removal depths. The spot elevations will be at the same location
as the topographical pre-excavation points to document that the work performed meets the Work
Plan requirements. The information will be shown on the sketches developed by the Contractor.
Sketches of each property addressed should be provided by the Contractor two weeks following

completion of removal activities.
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3.3  SOIL REMOVAL ACTIVITIES

3.3.1 Air Monitoring and Dust Suppression

Air monitoring and dust suppression will be conducted in accordance with the Air Monitoring Plan

(included in HASP) and the Fugitive Dust Control Plan (Appendices C and E, respectively).
3.3.2 Erosion and Sedimentation Controls

Erosion, sedimentation, and stormwater control will be performed in accordance with the

Stormwater Runoff Control Plan in Appendix F.

33.3 Utility Verification

Prior to excavation, the Contractor will coordinate with local utilities and private utility locator
services (as necessary) to identify and mark all utilities (underground, surface and above-ground) in
~ accordance with local, state and federal regulations. All utilities will be marked and preserved
throughout excavation and restoration. The Contractor will also request utility clearances from local
.utility companies, as needed. Care will be taken to protect all utilities during operations. Any
damaged utilities will be repaired by the Contractor at no cost to the property owner, or the

Respondent.
3.3.4 Traffic Control

All excavated and backfill material will be transported via surface streets directly to the staging area
or the off-site disposal facility. Proposed traffic routes will be determined by the selected Contractor
based on sequencing of removal methods and yards to be remediated. It is anticipated that the routes
. will use residential streets from the excavation areas to the staging area or the disposal facility.
Approval of this Work Plan will constitute that USEPA and IEPA will obtain the unlimited use of
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these streets for the duration of the project. The Contractor will control vehicular traffic to make
sure activities are performed safely and efficiently and the Contractor and his personnel will remain
cognizant of the highly intrusive nature of this work within residential neighborhoods. Speed limits
will be established and enforced to minimize dust generation and maintain a safe environment for
workers and local residents, including children. All trucks hauling excavated or backfill soil will be

tarped during transportation.
33.5 Vegetation Removal

Vegetation removal methods will be proposed by the Contractor and approved by the QA official. It
is anticipated that vegetation removal will be limited to landscaped items to be removed and replaced
as well as miscellaneous standing brush. Soil attached to the roots of removed vegetation will be
shaken off at the location of removal. Removed vegetation (excluding grass) will be stockpiled
xpam&ﬁomexcavﬂedmﬂmamﬁﬂsmdwiﬂbedisposedofmmapmovedfacﬂhymmmoved
vegetation may also be chipped on-site and reused in the restoration process depending on regulatory
acceptability. Trees with a bole diameter of three inches or greater at chest height will be protected
during remedial activities by hand-digging around the roots and minimizing the depth of soil removal
within the footprint of the tree canopy.

336 Excavation

The removal areas will be excavated by the Contractor to a depth of no more then 15 inches, except
in limited areas where trees are located. (See Section 3.3.5) These areas may receive little or no
excavation within the critical root zone in order to preserve their integrity. Excavations will be
conducted using traditional construction equipment proposed by the Contractor and approved by the
QA official. Hand excavations or pressure washing will be conducted in close proximity to
structures, utilities, mature trees or other areas that would be difficult to excavate with or that may
become damaged by heavy equipment. Soil removal will not be performed beneath structures, roads,
sidewalks, brick patios, driveways or other inaccessible or permanent features. Consistent with
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USEPA policy, excavation areas will not exceed at any one time one acre per property, with the
excavation area centered around the area of maximum exposure on the yard. Most yards identified

are less than one acre.

In some instances where easily identified localized materials which exceed 600 mg/kg are identified,
localized excavations may be performed to a maximum depth of 15 inches. This will be done to
reduce disturbance of entire yards, where practicable.

In the event that a vegetable garden or play area is located within an EA scheduled for removal, the
area will be excavated to a maximum depth of 24 inches, provided it is not adjacent to a structural
foundation or within a critical root zone of an existing tree which may be detrimental to the

survivability of the tree.

Materials will be loaded into transport vehicles for transportation to a temporary stockpile within the
Staging Area or direct to the disposal facility.

Under decks or other areas inaccessible by machine equipment, no removal is planned. The QA
official may direct the Contractor to place one foot of fill over the existing soils, if areas beneath
decks are accessible. Excavation will be performed under structures where it is accessible by
machine excavation equipment. The QA official may also direct the Contractor to provide such

means as to make these areas inaccessible to children.

3.3.7 Confirmation Sampling

Following a six (6) inch excavation on an EA, confirmation sanipling will be performed. Sampling
will be conducted by the Contractor and will consist of composite sampling similar to the procedures
of delineation sampling (See Section 3.2.2.1). Five discrete soil samples will be collected per each
EA. The samples will be collected 0-6 inches in depth. The samples will then be homogenized and

a representative sample will obtained and placed in a re-sealable plastic bag or testing cylinder. The
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XRF will then be used to determine the total lead concentration of the sample and the corresponding
EA. If the result of that testing shows the concentration to be less than 600 mg/kg, then the EA will
be considered below the clean-up criteria and backfill can be initiated. If post excavation sampling
exceeds 600 ppm average lead concentration, soil will be removed to an intermediate depth and
additional sampling will be conducted using the same procedures. No sampling will be performed
following a 15 inch excavation. In some instances where it is warranted, the QA official may direct
the Contractor to excavate directly to 15 inches in depth instead of the intermediate depth. The
correction factor obtained from the 5% off-site laboratory analysis of the composite delineation
sampling will be applied to all XRF results and concentrations of the confirmation samples. Final
removal depths will be based on the XRF results obtained in the field. If localized pockets of high
concentration materials are identified in yards, the localized pockets may be excavated and a
representative sample of the excavated area will be used in the final composite used to characterize

the exposure area.

3.3.8 Placement of Visible Marker Barrier

Following the excavation to a 15-inch depth and confirmation sampling demonstrates that an EA is
above the 600 ppm performance standard, a visible marker barrier will be installed to identify the
presence of possible impacted soil below the marker barrier. The barrier shall be visible and not
prone to frost heave. Barriers that will be used are orange construction fence, snow fence or a
geofabric. Altemnate barriers may be placed at the approval of the QA Official and USEPA.

3.3.9 Protection of Existing Property

Throughout site preparation, removal, and restoration activities, the Contractor will implement
procedures to protect existing property features from damage. Procedures will include safe working
distances, warning tape, manual digging and temporary fencing and barriers. At the completion of
work, and as necessary during the course of work in accordance with the applicable plans, driveways
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and sidewalks will be cleared using a dry method (e.g., brooms or air sweeping). If a wet method is
necessary (e.g., power spray), the Contractor will ensure that the water is collected in a manner such
that sediment is prevented from entering stormwater inlets or other structures. Any damage to public

or private properties shall be addressed by the Contractor at no expense to the property owner or any
other party.

34 TREATMENT TRANSPORTATION AND DISPOSAL

3.4.1 Stockpile Characterization Sampling

Once the excavated material, if it has not been direct loaded to the disposal facility, has been taken to
the soil staging area, it will be placed in stockpiles for characterization purposes. It is anticipated
that the stockpiles will be approximately 1,000 cubic yards (cy) in volume and that one composite
sample will be collected from each stockpile. The composite samples will consist of aliquots
collected from at least five randomly-located surface locations from each stockpile. Each aliquot
will be collected using trowels, hand augers, and/or shovels. The aliquots will be placed in a mixing
bowl and homogenized to generate one composite sample that represents the entire stockpile.
Standard sampling and decontamination procedures, which will be followed in the field, are
described in the QAPP found as Appendix B. The waste characterization samples will be sent to an
approved off-site laboratory for TCLP lead analysis. If the sample result exceeds 5.0 mg/L lead, the
stockpile will be stabilized onsite by the Contractor and retested; this process will be repeated until
passing results (i.e., TCLP leachate is less than 5.0 mg/L) are achieved. If the waste characterization
result is less than 5.0 mg/L, the material will not require treatment, prior to off-site disposal.

342 In-Situ Characterization Sampling

In addition to the proposed soil stockpile characterization, in-situ characterization sampling may be
performed. In-situ characterization will be utilized if the Contractor prefers to transport the

excavated soil directly to the disposal facility. This will consist of determining the need for
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treatment from a localized area within an area scheduled for removal. A removal area will consist of
one or more yards based on proximity of the yards being remediated and will be approximately 1,000
cy in volume based on initial delineation sampling. The composite samples will consist of grab
samples (aliquots) collected from at least 5 randomly-located areas about each removal area. Each
aliquot will be collected from the ground surface to the excavation depth (determined from initial
delineation sampling) using trowels, hand augers, and/or shovels. The aliquots will be placed in a
mixing bowl and homogenized to generate one composite sample that represents the entire removal
area. Standard sampling and decontamination procedures, which will be followed in the field, are
described in the QAPP in Appendix B. The waste characterization samples will be sent to an
approved off-site laboratory for analysis of TCLP lead. If the sample result exceeds 5.0 mg/L lead,
the excavated soil will be placed in the soil staging area and the stockpile characterization sampling
will be implemented. If the sample result is less than or equal to 5.0 mg/L lead, the material will not
require treatment and could then be loaded onto trucks for direct transport to the disposal facility.

3.43 Soil Stabilization/Treatment

In the event that soil stabilization/treatment is warranted, the soil stockpile will be stabilized in the
soil staging area. The stabilization process will be accomplished by mechanical means (e.g., pug
mill, trackhoe mixing within a contained area). The stabilization reagent and mixture ratios will be
determined by the Contractor based on several effective proprietary and non-proprietary reagents and
processes available on the market. Following stabilization of the stockpile, sample will be collected
following the procedures in section 3.4.1 and sent to the approved laboratory

It is understood that this work plan will effectively act as the permit for USEPA and IEPA to approve
any necessary stabilization treatment of soils required on-site or nearby. Any additional stabilization
treatment requirements, if necessary or applicable, should be identified by USEPA or IEPA prior to
work plan finalization.
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3.4.4 Transportation and Disposal

Following testing (and treatment as necessary) to confirm that the material is non-hazardous (i.e.,
less than 5.0 mg/L TCLP lead), the material will be loaded into trucks for transportation to one or
inore pre-approved off-site disposal facilities. Air monitoring and dust control will be conducted in
accordance with the HASP and Fugitive Dust Control Plans (Appendices C and E, respectively).
Once loaded, the trucks will be tarped and the material transported to' the disposal facility.
Appropriate local, state, and federal regulations will be followed for dqcumentation, placarding, and
transporting of the material. All material will be tracked in accordance with federal, state, and local
regulations (e.g. bills of lading or manifests, as appropriate). A summary tracking spreadsheet will
be generated at the start of the project and will be updated as soil is exported. At a minimum, the
spreadsheet will contain the date and time of shipment, trucking company, truck number, and soil
tonnage weighed by a certified scale. |

3.5 DEBRIS/TEMPORARY STRUCTURES

During the excavation activities, any debris encountered will be segregated and stockpiled separately.
This debris may consist of vegetation, wood, concrete, or bﬁck found below the soil surface. This
debris will be disposed of separately from the excavated soil, if requested by the disposal facility.
Debris located above the ground surface prior to soil removal operations will be the responsibility of
the property owner; however, the Contractor may relocate these items to conduct the soil removal
operations. For example, if a trailer is located where excavation is to be performed, the Contractor
will move the trailer until topsoil and seeding have been completed and then return it to its original

position.

Temporary structures (e.g., above ground pools, sheds) will not be moved for soil removal purposes..

Mobile structures (e.g., boat trailers) will be moved to facilitate excavations.
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3.6 BACKFILL

The Contractor shall plan on backfilling to pre-excavation grades within 10 calendar days of receipt
of confirmatory sample results or following soil removal if the excavation extends to 15 inches. In
some cases, the Respondent may elect to extend this period to prevent materials from being placed in
areas of standing water or frozen material. Vegetative materials will be removed from within
excavation areas prior to backfill. Backfill materials will be temporarily stored in clean areas of the
Site or in the soil staging area, as needed. The material will be staged in a manner that minimizes
disruption to the adjacent yards. Both structural soil fill and topsoil will be used as backfil: as
described below.

3.6.1 Structural Soil Fill

Structural soil fill material will be used to achieve backfill grades to within three inches of final
grade. Soil samples will be collected prior to use and submitted by the Contractor for laboratory
analysis. The analysis will be compared to the Illinois Pollution Control Board (IPCB) soil
background concentrations (see Table 3-1) or approved by AGC. Soil fill materials will be free from
roots and other organic matter, trash, debris, and stones larger than three inches in any dimension.
Soil fill materials will be placed in loose lifts and compacted by mechanical methods as approved by
the QA official.

3.62 Topsoil Fill

Topsoil material will be a natural, friable soil with organic content of at least 2% and nutrients
sufficient to sustain grass growth and free of any trash or other deleterious debris. The maximum
particle size will be 3/4 inch and rocks greater than 1/8 inch shall not be greater than 5% total by
weight. The Contractor will screen the topsoil so the maximum particle size is not exceeded.
Topsoil samples will be collected prior to use and submitted by the Contractor for laboratory analysis
and the results will be compared to [PCB soil background concentrations (see Table 3-1) and also
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that the topsoil has appropriate soil nutrients and organic content. Topsoil materials will be placed to
an approximate 3-inch depth over the structural soil fill material. Once topsoil is placed, it shall be
lightly compacted by mechanical methods approved by the QA official and tilled for acceptance of

seed, fertilizer, and mulch.
3.7 RESTORATION
3.7.1 Final Grading

All fill replacement areas and areas disturbed by soil removal operations will be uniformly smooth-
graded to mimic the pre-excavation grades, except as necessary to permit adequate drainage with the
notification and acceptance of the property owner. Grade control will be performed by the
Contractor to confirm the appropriate grades and to make modifications as necessary.

3.7.2 Seeding

~ The Contractor will apply a seed mix tolerant to the local conditions which will expedite initial turf
and a more permanent seed mixture for final grass of the restored areas. Straw mulch will be applied
upon completion of seeding. The Contractor may opt to use a hydroseed mix which will consist of
seed, fertilizer and straw mulch to protect the seed from erosion and predation. Erosion control
devices will remain in-place until vegetation has been established in disturbed areas. The Contractor
will be responsible for the turf establishment and will prepare a maintenance schedule to allow grass

to be established before the onset of inclement weather.

3.7.3 Landscape Restoration’

Once the property owner opts for and accepts the issued check for replacement costs of removed
vegetation, the property owner will have sole responsibility for landscaping restoration. The

Contractor will be responsible for the establishment of grass areas. The Contractor may retain the
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services of a local landscape company to assist with turf establishment until its contractual
obligations (i.e., mature grass) are met.

The Contractor will also be responsible for returning to the yards to replace eroded topsoil and to
reseed any bare areas that did not produce growth as well as remove the erosion and sedimentation
control devices. Any turf which does not thrive under local conditions will be replaced or reseeded
at the Contractor’s sole cost.
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4.0 PROPERTY OWNER/OCCUPANT EDUCATION PROGRAM

41 COMMUNITY MEETING

Consistent with USEPA policy and guidance on lead-impacted residential sites, the Respondent will
assist USEPA with their community relations program (see the Public Relations Plan Appendix G),
which will consist of providing assistance to the USEPA at community (public) meetings and

individual property owner meetings. Newsletters may also be developed as necessary.

In order to inform the interested public, a community meeting will be conducted at the beginning of
the program. The meeting will be lead by USEPA with necessary support from the Respondent. The
meeting agenda will be developed by USEPA based on the stage of the project and the information to

be presented. At a minimum, the agenda should include the following items:

. Background information of existing conditions;
. Overall project approach; .
. Anticipated project schedule; and

. Q & A session.
42 PROPERTY OWNER MEETINGS

A meeting with each removal action property owner will be conducted in accordance with Section

3.24.
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5.0 PROJECT ORGANIZATION

Several organizations, companies and individuals will be involved in the successful performance of
the work at the Site. These parties are summarized below and are shown on the organizational chart

on Figure 5-1.
5.1  PROJECT COORDINATOR

The Project Coordinafor, on behalf of the Respondent, will be Mr. Terry Casey. -‘Mr. Casey will be
responsible for overall direction of the removal action including coordinating the efforts of the
design, sampling and remediation and apprising the Regulators of project status.

52  REGULATORS

The USEPA has designaied Mr. Kevin Turner of the Emergency and Enforcement Response Branch,
Region 5, as its On-Scene Coordinator (OSC). The OSC shall be responsible for overseeing the
Respondent’s implementation of the work specified in this Work Plan. The OSC will have the
authority vested in an OSC by the National Contingency Plan (NCP), including the authority to halt,
conduct, or direct any work that is not being performed consistent with this Work Plan. Absence of
the OSC from the Site shall not be cause for stoppage of work unless specifically directed by the
OSC.

The Illinois Environmental Protection Agency Project Officer will be Mr. Gerald Willman.
53  PROJECT DIRECTOR AND PROJECT MANAGER
AGC will manage and oversee the remedial activities on behalf of the Respondent and will also

serve as the Respondent’s on-site representative. AGC’s Project Director will be either Mr.

Christopher Reitman or Ms. Barbara Forslund. Mr. Kevin O’Rourke will function as the Project
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Manager and will work closely with the Project Director to provide any necessary support for field
activities.

54 QUALITY ASSURANCE (QA) OFFICIAL

AGC will provide full-time, on-site, oversight of all soil removal and sampling activities as well as
Quality Assurance services. The QA official will be experienced in oversight of soil removal
activities and will communicate with the AGC Project Manager.

5.5 REMOVAL CONTRACTOR

The Respondent will retain a contractor to conduct the removal operations. The Contractor will be
responsible for completing the removal and restoration work and providing on-site Health and Safety
and Quality Control services. The Contractor will be experienced in residential soil excavation,

treatment and removal.

56 DATA VALIDATION

In conjunction with QA activities, AGC will provide data validation services for all samples
collected by AGC which are sent off-site for analysis. The laboratory data will be validated in

accordance with USEPA Region 5 Standard Operating Procedure for Validation of CLP Inorganic
Data (USEPA, 1993). The QA Manager will be Jennifer Stanhope.

5.7 ANALYTICAL LABORATORY

AGC will utilize STL-Chicago of Chicago, Illinois or another USEPA approved laboratory for
analysis of QA soil samples requiring off-site analysis.
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6.0 PERMITTING

USEPA approval of this Work Plan constitutes that USEPA and IEPA will ensure that all permitting
necessary for the conduct of the work will be expedited and approved in order for the work to be
performed according to the proposed schedule and in accordance with this Work Plan. This includes
approval of stabilization facilities, if necessary, at or near the Site. '

6.1 City of Collinsville

Mike Tognarelli of the Collinsville Streets Department requires a Grading Permit Application to be
approved through the City of Collinsville. Kevin Turner, the On-Scene Coordinator of the USEPA,
has said that AGC would not need to obtain this permit and USEPA would facilitate all permitting
through the IEPA Collinsville office. '

6.2 Madison County

. AGC has been in contact with Joseph Parente, the Administrator for Planning and Development for
Madison County. Mr. Parente stated that because all operations are being conducted within the
incorporated areas of the City of Collinsville that there are no permit requirements needed through

Madison County.

6.3 Illinois Department of Transportation

The Commercial Vehicle Section of the Division of Traffic Safety was contacted to learn what
permitting requirements were necessary. Michelle Fowler of the Division stated that the IDOT has no

permit requirements for the project.
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6.4 Nlinois Department of Environmental Protection

Ms. Tammy Mitchell, a community relations specialist for the IEPA, stated that all required permits
would be obtained by USEPA and that it was unnecessary for the Respondent to obtain these
permits, however, the Respondent would be required to conduct operations within the requirements
of the permits.

6.5 Other Permitting Issues

It is also noted that excavated materials are planned to be disposed of in a permitted Subtitle D -
facility. Some materials may require on-site treatment prior to disposal.
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7.0 REPORTING

7.1 MONTHLY REPORT

AGC, on behalf of the Respondent, will prepare monthly progress reports on the 10" day of every
month following the date of receipt of USEPA’s approval of the Work Plan through the execution of
thé AOC. The reports will describe significant developments during the preceding period, including
the work performed and any problems encountered, analytical data received during the reporting
period, and developments anticipated during the next reporting period, including aschedule of work

to be performed, anticipated problems, and plahned resolutions of past or anticipated problems.

72  FINAL REPORT

Following completion of work items and validation of data, AGC will compile a Final Report for
submission to USEPA. The report will include the following information:

. A listing of quantities and types of materials removed off-site or handled on-site;

. A discussion of removal and disposal options considered for those materials, and

a listing of the ultimate destination of those materials;

. A presentation of the analytical results of all sampling and analyses performed and
accompanying appendices containing all relevant documentation generated dilring

" the removal action; and

The report will be submitted within three months following completion of all work and validation of
the data.

Revised — June 18, 2004
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8.0 PROJECT SCHEDULE

The project schedule will be proposed by the selected Contractor and submitted to the Respondent
for review and approval. At this time, AGC has prepared a tentative project schedule (Appendix H)
which shows activities beginning on or about 30 days following approval of this Work Plan. This
period allows time for the contractor selection and any required up front coordination.

The Contractor is expected to conduct work six days per week to facilitate project completion. Work
hours shall be in compliance with local ordinances. As approved by the QA official, extended work
hours or weekend work may be necessary to keep on schedule.
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9.0 HEALTH AND SAFETY

9.1 HEALTH AND SAFETY PLAN

A HASP has been developed as part or this Work Plan (Appendix C). The remediation Contractor
may opt to develop its own HASP for remediation activities. If so, the Contractor’s HASP shall meet

all the requirements of the current HASP as well as all requirements in the AOC.
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TABLE 3-1
CONCENTRATIONS OF CHEMICALS IN BACKGROUND SOILS

lﬂgsse.

Chemical Name Counties Counties Outside
| Within Metropolitan
: Metropolitan Statistical Areas

Statistical (mg/kg)

Aluminum 9,500 9,200

Antimony 4.0 33

Arsenic 13.0 11.3

Barium 110 122

Beryllium 0.59 0.56

Cadmium 0.6 0.50

Calcium 9,300 5,525

Chromium 16.2 13.0

Cobalt 8.9 8.9

Copper 19.6 12.0

Cyanide 0.51 0.50

Iron 15,900 15,000

Lead 36.0 20.9

Magnesium 4,820 2,700

Manganese 636 630

Mercury 0.06 0.05

Nickel 18.0 13.0

Potassium 1,268 1,100

Selenium 0.48 0.37

Silver 0.55 0.50

Sodium 130 130.0

Sulfate 85.5 110

Sulfide 3.1 2.9

Thallium 0.32 0.42

Vanadium 25.2 25.0

Zinc 95.0 60.2

No volatile or semi-volatile organic compounds, herbicides, pesticides,

or PCBs above detection limit.

*BOARD NOTE: Counties within Metropolitan Statistical Areas: Boone, Champaign, Clinton, Cook, DuPage, Grundy, Henry, Jersey, Kane, Kankakee, Kendall,

l.ake, Macon, Madison, McHenry, McLean, Menard, Monroe, Peoria, Rock Island, Sangamon, St. Clair, Tazewell, Will, Winnebago and Woodford. (Source:
Amended at 25 111. Reg. 651, effective January 6, 2001, Section 742. TABLE G: Concentrations of Inorganic Chemicals in Background Soils)
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Lead Concentrations at Six Inches in Parts Per Million Analyzed by X-Ray Fluorescence
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Figure 4
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Figure 5
Pine Lake Surface Water Sampling Locations
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Figure 7
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Figure 8

Expanded Site Inspection
Sediment Sample Locations Collected for Laboratory Analysis
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Figure 9
Geoprobe Soil Boring Locations

Legend

= Geoprobe Soil Boring Location




ol

[REFERENCE: U.S.G.S. COLLINSVILLE, IL

remee uacs courams ' ' ST. LOUIS SMELTING

COLLINSVILLE, ILLINOIS
‘Scula:
1" = 2000
Wi“fz"d i SITE LOCATION MAP
Drawn By:
[Plascies- By Adva‘régseg dGe%S_erwgigesA Corp.
2000 0 2000 4000 Project Mgr: West Chest:r,w;enn"sl;lev‘aniz' e19380
C.TR. (610) B40-9100
EE;—H wg No. e FAX: (610) 840-9199
SCALE IN FEET e LD
J: \Collinsville_Smelter\drawings\2003~1055-01\2003-1055-01-10 My1 8 200k 2o-10ss-01  FIGURE: 21




O o} O (o]
o / O /
Sample Aliquot
BAQK YARD Locations
0] o} (e} e
Residence
o} o} O O
O o]
FRONT YARD
(o} (o} (o} o]

4 COMPOSITES PER PROPERTY FOR EACH

PROPERTIES > 5,000 Square Feet

HORIZON (DEPTH INTERVAL).

O_._\__ Sample Aliquot __._—-———-"’O
Locations
O
BACK YARD

o} O

Residence

(o] (o]
o

[e) FRONT YARD (o)

2 COMPQOSITES PER PROPERTY FOR EACH

PROPERTIES < 5,000 Square Feet

HORIZON (DEPTH INTERVAL).

Revision Description Date By

1 AS PER U.S5. EPA COMMENTS 6/16/04 KO

COMPOSITE SAMPLING PROCEDURES

1.) Remove vegetation to access bare soil on all sampling points
within each Exposure Area (EA).

2.) Ifthere is a distinct play area or vegetable garden, collect a
5-point composite sample for each, where applicable.

3.) Use stainless steel trowel or hand auger to obtain aliquot
from each horizon at sampling point (0-6 inches and 6-15

-inches)

4.) Homogenize all allquots from same depth interval and EA.
5.) Collect representative sample from homogenized aliquots
and place in self sealing plastic bag or testing cylinder. Note:
sample should have at least a % inch depth for testing.

6.) Use X-Ray Flourescence (XRF) to determine average total
lead concentration for each EA on the property.

7.) Record testing results and create sketch of property which
shows each discrete sampling location so that the points can be
located at a future date.

COMPOSITE SAMPLING PROTOCOLS

1.) Soil samples will be collected at a minimum of 10 feet from
painted permanent structures, roads and driveways.

2.) Samples will be collected at a minimum of 5 feet from
down-spouts and drainage features.

3.) Samples will be collected at a minimum of 5 feet from
potential property specific contamination sources, (i.e., trash
burning areas, barebecues, waste storage areas, etc).

4.) Samples will not be collected beneath asphalt, concrete or
crushed stone/gravel driveways or parking areas.
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COMPOSITE SAMPLING PROCEDURES

1.) Remove vegetation to access bare soil on all sampling points
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from each horizon at sampiing point (0-6 inches and 6-15
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4.) Homogenize all aliquots from same depth interval and EA.
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6.) Use X-Ray Flourescence (XRF) to determine average total
lead concentration for each EA on the property.

7.) Record testing results and create sketch of property which
shows each discrete sampling location so that the points can be
located at a future date.

COMPOSITE SAMPLING PROTOCOLS

1.) Sod samples will be collected at a minimum of 10 feet from
painted permanent structures, roads and driveways.

2.) Sampies will be collected at a minimum of 5 feet from
down-spouts and drainage features.

3.) Samples will be collected at a minimum of 5 feet from

potential property specific contamination sources, (i.e., trash
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June 2004 | 2003-1055

RE: Former St. Louis Smelter
Consent for Access

Dear [property owner’s name}:

On behalf of the Respondent (NL Industries Inc.), Advanced GeoServices Corp. (AGC) is prdviding
environmental services in the community of Collinsville, Illinois. These services consist of soil
sampling and, if necessary, clean up work in your neighborhood. Advanced GeoServices Corp.
(AGC) is requesting permission to come onto your property located at [property address] to sample
soils in your yard and (if necessary) conduct removal activities in your yard. These activities are
being performed according to an Administrative Order on Consent between the United States
Environmental Protection Agency (EPA and the Respondent.

We are asking your permission for AGC employees, and contractors hired by the Respondent, and
- USEPA to come onto your property (yard only) to conduct soil sampling, soil removal (if necessary)
and replacement of any landscaping that might be disturbed. The soil sampling involves hand-
digging several small holes in your yard to collect samples. All of the sampling holes will be filled
after the sampling with topsoil and the grass returned or new grass seed planted. The soil removal
operations, if necessary, would involve the removal of surface soil to a depth from 6 to 15 inches
from your yard, replacement with clean soil, replacement of grass with seed and replacement of any

trees, shrubs, bushes, etc., that might be removed to complete the work. -
Prior to any soil removal operations, representatives from AGC or the selected remedial Contractor

will meet with you to discuss the specifics of the activities including schedule, landscaping, and

methods of removal and restoration.
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Enclosed you will find a “Property Owner Consent Form” which we ask you to sign and return in the

postage paid envelope to grant us permission to perform a survey of your property (if necessary),
collect soil samples, and conduct soil removal operations. Again, actual soil removal operations, if
necessary, will not be performed until we meet with you to discuss the specifics. Your participation
is needed for successful completion of this phase of work. There will be no cost to you, and results
of any testing performed on your property will be provided to you by AGC.

If you have any questions, please call myself at (610) 840-9159 or my assistant Kim Keenan (610)-
840-9183. The Respondent and AGC thank you for your cooperation.

Very truly yours,
ADVANCED GEOSERVICES CORP.

Kevin O’Rourke
Sr. Staff Professional

KO:kk
Enclosure
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PROPERTY OWNER CONSENT FORM

1 hereby consent to the entry upon our premises by representatives, or contractors of the Respondent,

Advanced GeoServices Corp. (AGC), the United States Environmental Protection Agency, and the
Illinois Environmental Protection Agency for the purpose of soil sampling and potential soil removal

operations. We understand that pre-removal surveys and sampling may be performed once this form

is signed; however, actual soil removal 6perations, if necessary, will not be performed until AGC or

the selected remedial Contractor meet with me to discuss in detail the work that is to be performed.
There is no cost to me, the property owner, and all costs associated with the soil sampling, removal,

and related operations will be paid by the Respondent.

Owner (Please Print) Date
Signature _ Street Address
Phone Number (required) City, State, Zip Code
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QUALITY ASSURANCE PROJECT PLAN
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QUALITY ASSURANCE PROJECT PLAN FOR

COLLINSVILLE, ILLINOIS PROPERTIES

Prepared By:

ADVANCED GEOSERVICES CORP.

West Chester, Pennsylvania

2003-1055-01
May 18, 2004
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QUALITY ASSURANCE PROJECT PLAN FOR

COLLINSVILLE, ILLINOIS PROPERTIES

\ " 4
Prepared By:
ADVANCED GEOSERVICES CORP.
West Chester, Pennsylvania
L4

¢ Jennifer M. Stanhope

QA Manager
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1.0 PROJECT MANAGEMENT

1.1 PROJECT/TASK ORGANIZATION

This Quality Assurance Project Plan (QAPP) has been developed to present the quality assurance
measures that will be used during the Removal Action (RA) activities at the former St. Louis
Smelting and Refining Company (Site) located in Collinsville, Madison County, [llinois. The QAPP
was prepared by Advanced GeoServices Corp (AGC) on behalf of the Respondent (NL Industries,
Inc.) and is Appendix B of the RA Work Plan (Work Plan). This QAPP was written in accordance
with the draft Administrative Order on Consent between the Respondent and the United States
Environmental Protection Agency (EPA). The QAPP has been prepared based on guidance
presented in the "EPA Requirements for Quality Assurance Project Plans™ (QA/R-5, EPA/240/B-
01/003, March 2001) and the “A Guidance for the Data Quality Objective Process™ (QA/G-4,
EPA/600/R96/055, March 2001).

While all personnel involved in an investigation and in the generation of data are implicitly a part of
the overall project and quality assurance program, certain individuals have specifically delegated
responsibilities. For samples collected by AGC personnel and/or their subcontractors, the analysis of
the samples will be performed by Severn Trent Laboratories (STL - Chicago) located in Chicago, IL
or another EPA approved laboratory. Figure QAPP-1 presents the basic organizational structure for
the QA/QC program. The following sections provide additional detail on key QA individuals.

1.1.1 Project Director - Christopher Reitrnan or Barbara Forslund (AGC)
The Project Director is an experienced manager and technical professional who provides quality
assurance (QA) review, assists in the coordination of the Remedial Action, participates in major

meetings and regulatory negotiations and provides upper level contact for the client.
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1.1.2 QA Official — To Be Determined (AGC)

The QA Official will be responsible for any field sampling tasks and for the_déy—to-day field
activities. The QA Official will also be responsible for field quality assurance and other non-
analytical data quality review. Additional responsibilities of the QA Official will include the
verification for accuracy of field notebooks, chain-of-custody records, sample labels, and other field-

related documentation.

1.1.3 QA Manager - Jennifer M. Stanhope (AGC)

The QA Manager will work on all projects requiring the collection of data, and as such is not directly
involved in the routine performance of technical aspects of the investigations. The QA Manager's
responsibilities include the development, evaluation, and implementation of the QAPP and
procedures appropriate to the investigation. Additional responsibilities include reviewing project
plans and revising the plans to ensure proper quality assurance is maintained. The QA Manager is
also responsible for all data processing activities, data processing quality control and final analytical
data quality review.

It is a major responsibility of the QA Manager to ensure that all personnel have a good understanding
- of the QAPP, an understanding of their respective roles relative to one another, and an appreciation -
of the importance of the roles to the overall success of the program. The QA Manager’s resume has
been included as an attachment to the QAPP (Attachment 1) documenting the requisite experience.

1.2 PROBLEM DEFINITION/BACKGROUND

The Site is located on the southwestern quarter of Section 23, Township 3 North, Range 8 West of
the Third Principal Meridian east of Route 159. The Site includes about 40 acres east of Pine Lake.
Figure 2-1 in the Work Plan shows the general location of the Site.
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St Louis Smelting and Refining Company owned and operated a primary smelter (facility) in the
vicinity of the Site from 1904 to 1933. Primary operations were conducted on approximately 40
acres. Operations consisted of primary lead smelting. '

Between 1937 and 1939, portions of the property were sold to Madison County and individual
owners. In 1969, the Eagle Picher Company owned 50 acres in the area, including the 40 acres where
the facility conducted its primary operations. Residential development in the area began directly
north and south of Pine Lake in the 1950s. Residential development to the east of Pine Lake
(Collinwoods Subdivision) began in the mid 1970's and progressed in phases.

1.3 PROJECT/TASK DESCRIPTION

The RA portion of the Site consists of approximately 75-140 residential properties as shown on
Figure 1-1 in the Work Plan. RA properties have average total lead concentrations equal to or
greater than 600 mg/kg.

1.4 QUALITY OBJECTIVES AND CRITERIA

Data will be used to delineate the volume and limits of lead in soils equal to or exceeding 600 mg/kg.
To meet this goal, data quality objectives (DQOs) have been established as described below. DQOs
are qualitative and quantitative statements specifying the quality of the environmental data required
to support the decision making process. Separate DQOs are designed for field sampling and
laboratory analysis so that clear distinctions can be isolated with respect to cause between any
problems found in the system. Conversely, the DQOs are also designed to provide an indication of
the variability of the overall system. The overall QA objective is to keep the total uncertainty within
an acceptable range that will not hinder the intended use of the data.

¥

ACTION - QAPPCOLLINSVELEQAPP DOC



Section No. 1.0
Revision No. 1
Date: May 18, 2004
Page 4 of 31

1.4.1 Field Investigation Quality Objectives

The main field investigation DQO is to collect high quality data using the proper collection
techniques in a repeatable and consistent manner. The following sections discuss the boundaries and
the decision rule for the Site. To reduce the random and systematic errors that are introduced in the
measurement process during physical sample collection, sample handling, and sample analysis, field
duplicates, equipment blanks, and matrix spike/matrix spike duplicate (MS/MSD) samples will be

collected.

. Field duplicates are independent samples collected in such a manner that they are
equally representative of the sampling point and parameters of interest at a given
point in space and time. Field duplicate samples provide precision information of
homogeneity, handling, shipping, storage, preparation and analysis. One field
duplicate will be collected for every twenty (20) samples collected for either XRF or

laboratory analysis.

. Equipment blanks are designed to address cross-contamination between sample
sources in the field due to deficient field equipment decontamination procedures.
This blank also addresses field preservation procedures, environmental site
interference and the integrity of the source water for field cleaning. One equipment

blank will be collected per day when sampling equipment is decontaminated.

. The MS/MSD samples monitor any possible matrix effects specific to sé.mples
collected from the Site. In addition, the analysis of MS/MSD samples check
precision by comparison of the two spike recoveries. MS/MSD are collected from
the same location as the parent sample and al;e analyzed for the same parameters as
the parent sample. One MS/MSD sample will be collected for every twenty (20)
samples collected and sent to STL-Chicago for analysis. |
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The acceptance criteria for the field duplicates and blanks are presented in Table QAPP-1.

1.4.1.1 Removal Action Properties

The boundary of the removal action properties will be identified by delineation sampling as
described in the Werk Plan and based on the [llinois Environmental Protection Agency (IEPA) data
available. Removal Action yards will be those whose average soil lead concentration is equal to or

greater than 600 mg/kg.
142 Laboratory Data Quality Objectives

The ultimate objective for STL-Chicago (or any laboratory) is to provide flawless data. However, it
is not probable that the analyses will be performed flawlessly and without any need to re-extract or
re-analyze samples due to dilution factors, sample matrix, poor surrogate recoveries, analyst error,
etc. To reduce the random and systematic errors that are introduced in the measurement process
during sample handling, sample preparation, sample analysis, and data reduction, method blanks,
MS/MSD and laboratory control samples will be collected. Each are described below:

. Method blanks are generated within the laboratory during the processing of the actual
samples. These blanks will be prepared using the same reagents and procedures and
at the same time as the project samples are being analyzed. If contamination is found
in the method blank, it indicates that similar contamination found in associated
samples may have been introduced in the laboratory and may not have actually been
present in the samples themselves. Guidelines for accepting or rejecting data based
on the level of contamination found in the method blank are presented in the
specified analytical method. A minimum of one method blank per 20 samples will
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be analyzed or, in the event that an analytical round consists of less than 20 samples,

one method blank sample will be analyzed per round.

MS/MSD samples determine accuracy by the recovery rates of the compounds added
by the laboratory (the MS compounds are defined in the analytical methods). The
MS/MSD samples also monitor any possible matrix effects specific to samples
collected from the Site and the extraction/digestion efficiency. In addition, the
analysis of MS and MSD samples check precision by comparison of the two spike
recoveries. One MS and MSD sample will be collected for every 20 samples

collected per matrix and sent to STL-Chicago for analysis.

The Laboratory Control Sample (LCS) is prepared by the laboratory by adding
analytes of known concentrations to solution (DI water for metals analysis) for
analyses. The LCS is prepared, analyzed and reported once per sample delivery
group (SDG). The LCS must be prepared and analyzed concurrently with the
samples in the SDG using the same instrumentation as the samples in the SDG. The
LCS is designed to access (on a SDG-by-SDG basis) the capability of the laboratory
to perform the analytical methods. If the analytes present in the LCS are not
recovered within the criteria defined in the specified analytical methods, the samples

will be re-analyzed or data will be flagged by the laboratory.

The acceptance criteria for the laboratory QC checks are presented in Table QAPP-1.

143

Criteria Objectives

RA Properties are defined as containing average soil lead concentrations of 600 mg/kg or greater.

The laboratory must be able to meet this limit. Table QAPP-2 contains the laboratory reporting

limits (RLs) for inorganics to show that the analytical methods selected are below or meet the criteria
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objective. STL-Chicago will be expected to report the RLs for all samples in the appropriate
statistical reporting units for all analytes. However, it should be noted that actual RLs are sample
specific and depend on variables such as dilution factors, sample matrices, percent moisture, and the

specific analyte.
1.4.4 Data Management Objectives

It is a data management objective that all aspects of the investigation from sample design, collection,
shipment, analysis usc/decisions, etc. be performed in conjunction with rigorous QA/QC
documentation. The specific details of this documentation can be found throughout this document.
It is expected that by the design of separate data quality requirements for field sampling and
laboratory analysis, clear distinctions can be made such that any problems found in the system can be
isolated with respect to the cause. Conversely, the data quality requirements are also designed to
provide an indication of the variability inherent to the overall system.

The overall data management objective is to provide a complete data base with a high degree of
confidence through the use of a phased approach of sampling, analysis, data assessment (data
review), data qualification, and feedback.

1.5  SPECIAL TRAINING/CERTIFICATION
Field sampling will be performed by one or more technicians. The QA Official will be matched to
the project based on the field sampling being performed and the sampling-specific experience level

of the technician.

The training and/or certification for the laboratory personnel is presented in the STL Quality
Assurance Manual (QAM).
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Data validation will be performed by a trained QA Scientist and reviewed by the QA Manager. The

QA Scientist will have experience validating inorganic data packages.
1.6 DOCUMENTS AND RECORDS

The documentation of sample collection will include the use of bound field logbooks in which all
information on sample collection and field instrument calibration will be entered in indelible ink.
Appropriate information will be entered to reconstruct the sampling event, including site name (top
of each page), sample identification, brief description of sample, date and time of collection,
sampling methodology, field measurements and observations, and sampler's initials (bottom of each

page with date).

The following documents will be collected as necessary and filed; as part of the QA process

. logbooks;

. field data records;

. corresponden_ce;

. chain-of-custody records;
. analytical reports;

. data packages;

. photographs;

. computer disks; and

. reports.
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2.0 DATA GENERATION AND AQUISITION

2.1  SAMPLING PROCESS DESIGN

During Site remediation activities, soil sampling will be conducted to confirm work activities and to
characterize the soil for disposal purposes. Sampling and delineation sampling will occur. Each type
of sampling is described below.

2.1.1 Removal Action Properties Sampling

2.1.1.1 Composite Sampling Procedures

Composite sampling will be conducted on yards, or yard Exposure Areas (EAs), within the removal
action area. An EA is a portion of a yard in which a person would frequent on a daily or weekly
basis and therefore become exposed to possible contact with lead impacted soil. In order to simplify
the delineation sampling and to avoid patchwork removal areas on individual yards, the yards will be
separated into two categories based on lot sizes: less than 5,000 square feet (sf) and greater than
5,000 sf. For yards greater than 5,000 sf, the yard will be divided into four separate EAs (quadrants).
For yards less than 5,000 sf, the yard will be divided into two separate EAs (front yard and back
yard). Figures 3-1A and 3-1B illustrate the sampling layout and procedures for these two categories.
Delineation sampling will conducted within the Site Boundary (see Figure 1-1) and proceed outward
until two properties or 200 feet outside the Site Boundary has been found to be below the 600 ppm
composite performance standard. The sampling procedures are described below.

Two composites will be collected per each EA. One composite will be collected for the A horizon
(0-6 inches below ground surface (bgs)). The second composite will be collected for the B horizon
(6-15 inches bgs). The locations of the aliquots will be equally spaced to develop a single sample

¥ SMEL TERSEMEIRAL ACTION PLANOESMEE VISEDCOLLIS VILLEQAFPREV | DOC



Section No. 2.

Reyvision Ne.
Date: June 18, 2004
Page 10 of 31
representative of the entire EA. The samples for each EA will then be homogenized and a
representative sample will be placed in a re-sealable plastic bag or testing cylinder. An X-Ray
Fluorescence Analyzer (XRF) will then be used to determine the total lead concentrations for each
composite. In addition to the two composites sampled per EA, each designated play area or vegetable
garden will be sampled. A composite sample will be collected in each area which will consist of five

individual aliquots that are combined, homogenized and tested using the XRF.

At the beginning of the project, anaiyses will be run with and without the plastic bag in order to
determine (approximately) how the plastic bag used will affect (if any) the XRF readings.

2.1.12 Confirmation

Following a six (6) inch excavation on an EA, confirmation sampling will be performed. Sampling
will be conducted by the Contractor and will consist of composite sampling similar to the procedures
of delineation sampling (See Section 3.2.2.1). Five discrete soil samples will be collected per each
 EA. The samples will be collected 0-6 inches in depth. The samples will then be homogenized and
arepresentative sample will obtained and placed in a re-sealable plastic bag or testing cylinder. The
XRF will then be used to determine the total lead concentration of the sample and the corresponding
EA. If the result of that testing shows the concentration to be less than 600 mg/kg, then the EA will
be considered below the clean-up criteria and backfill can be initiated. If post excavation sampling
exceeds 600 ppm average lead concentration; soil will be removed to an intermediate depth and
additional sampling will be conducted using the same procedures. The correction factor obtained
- from the 5% off-site laboratory analysis of the composite delineation sampling will be applied to all
XREF results and concentrations of the confirmation samples. Final removal depths will be hard on
the XRF results obtained in the field. If localized pockets of high concentration materials are
identified in yards, the localized pockets may be excavated and a representative sample of the

excavated area will be used in the final composite used to characterize the exposure area.
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2.1.1.3 Stockpile Characterization Sampling

Stockpile characterization sampling will be performed in the soil staging area, soil will be placed in
stockpiles for characterization purposes. It is anticipated that the stockpiles will be approximately
1,000 cy in volume. Soil sampling will be performed by the Contractor to characterize the soil for
disposal purposes. Itis anticipated that one composite sample will be collected from each stockpile.
The composite samples will consist of grab samples (aliquots) collected from at least 5 random::y-
located areas from each removal stockpile. Each aliquot will be collected using trowels, hand
augers, and/or shovels. The aliquots will be placed in a mixing bowl and homogenized to generate
one composite sample that represents the entire stockpile. Standard sampling and decontamination
procedures, which will be followed in the field, are described in Sections 2.2 and 2.3.1. The waste
characterization samples will be sent to an approved off-site laboratory for analysis of TCLP lead
or any other analyte required by the disposal facility and local, state, and federal regulations. If the
sample result exceeds 5.0 mg/L lead, the stockpile will be stabilized on-site by the Contractor and
retested. If the sample result is less than or equal to 5.0 mg/L,, the material will not require treatment.

2.1.1.4 In-Situ Characterization Sampling

In addition to the proposed soil stockpile soil characterization, in-situ characterization sampling may
be performed. In-situ characterization will be utilized if the Contractor prefers to transport the
excavated soil directly to the disposal facility. This will consist of determining the need for removal
from a localized area within an area scheduled for removal. A removal area will consist of one or
more properties based on proximity of the properties being remediated. The composite samples will
consist of grab samples (aliquots) collected from at least 5 randomly-located areas about each
removal area. Each aliquot will be collected from the ground surface to the excavation depth
(determined from initial delineation sampling) using trowels, hand augers, and/or shovels. The
aliquots will be placed in a mixing bowl and homogenized to generate one composite sample that
represents the entire removal area. The waste characterization samples will be sent to an approved
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off-site laboratory for analysis of TCLP lead. If the sample result exceeds 5.0 mg/L lead, the
excavated soil will be placed in the soil staging area and the stockpile characterization sampling will
be implemented. If the sample result is less than or equal to 5.0 mg/L, the material will not require

treatment and could then be loaded onto trucks for direct transport to the disposal facility.

2.1.1.5 Soil Stabilization/Treatment

In the event that soil stabilization/treatment is warranted, the soil stockpile will be stabilized in the
soil staging area. The stabilization process will be accomplished by a pug mill or mechanical means
(e.g., trackhoe mixing within a contained area). The stabilization reagent and mixture ratios will be
‘determined by the Contractor based on several effective proprietary and non-proprietary reagents and
processes available on the market. Following stabilization of the stockpile, an additional sample will
be collected following the procedures in section 3.4.1 and sent to the approved laboratory. If the
sample result is below 5.0 mg/L TCLP lead, the soil is ready for off-site disposal. If, following
 treatment, the sample exceeds 5.0 mg/L TCLP lead, the stabilization and sampling prbcess will be
repeated until a passing TCLP result is achieved.

Any additional stabilization treatment requirements, if applicable, should be identified by USEPA or
IEPA prior to work plan finalization,

22 SAMPLING METHODS
A summary of all samples to be collected is presented in Table QAPP-3. For each of the sampling

areas, similar sampling methods will be employed. Each sampling method is detailed below and

references the areas where they will be utilized.
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221 Bulk XRF Analysis

For the RA properties, bulk soil analysis will be performed using an XRF. The bulk analysis
consists of placing the XRF unit on the ground surface on bare soil operating in bulk sample mode.
The XRF analyzes the soil for a period of 60 nominal seconds at a minimum. The XRF unit assigns
a number ID to each analysis and records the data in its memory for download into a computer at a
later date. The numerical ID increasing by one for each analysis performed.

222 Composite Soil Sampling

Two Composites will be collected per each EA. One composite will be collected for the A horizon
(0-6 inches below ground surface (bgs)). The second composite will be collected for the B horizon
(6-15 inches (bgs)). The locations of the aliquots will be equally spaced to develop a single sample
representative of the entire EA. The samples will then be homogenized and a representative sample
will be placed in a re-sealable plastic bag or testing cylinder. An X-Ray Fluorescence Analyzer
(XRF) will then be used to determine the total lead concentrations for each composite.

The location of the discrete soil samples in each yard/EA will be equally spaced throughout the
yard/EA. The QA Official will choose the sample locations on a lot by lot basis ensuring that the
entire yard/EA is represented.

The individual discrete sample locations will be located to minimize contributions from other
sources of lead based on the following protocols:

1. Soil samples will be collected at a minimum of 10 feet from painted permanent
structures, roads and driveways in order to minimize contributions from other
potential sources of lead;
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2. Samples will be collected at a minimum of 5 feet from down-spouts and drainage
features;

3. Samples will be collected at a minimum of 5 feet from potential yard specific

contamination sources, i.€., trash burning areas, barbecues, waste storage areas, etc;

4, Samples will not be collected beneath asphalt, concrete or crushed stone/gravel paved

areas.

Each discrete sample will be composited with the other discrete samples from the same depth
increment to form the sample to be tested by the XRF. Any existing vegetative cover will be
carefully removed and loose dirt from the root mat will be placed into the sample mixing bowl.
Following completion of the sampling, the area will be filled with clean topsoil and the vegetative

cover returned.

The soil sample will be placed into the mixing bowl and will be homogenized for two minutes, ata
minimum. The composite sample will then be placed into a labeled resealable plastic bag or testing

cylinder.

2.3  SAMPLE HANDLING AND. CUSTODY

2.3.1 Soil Sampling Decontamination

The sampling methods prescribed herein have been developed to minimize the possibility of cross-
contamination. Those sampling implements which cannot be decontaminated effectively shall be
disposed of between and after sample collection. Decontamination procedures for sampling

equipment will be as follows:
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o Remove particulate matter and surface films with tap water, Alconox and brush as
necessary; '
o Tap water rinse;
° Deionized water rinse;
) Rinse with deionized water;
o Air dry (if possible); and
. Cover with plastic or wrap in aluminum foil if stored overnight.

Equipment blanks will be collected for decontamination quality assurance. A description of the
types and frequency of QC samples is included in Section 2.5.

Any deviations from these procedures will be documented in the field logbook.

All derived wastes from each sampling event will be returned to the ground in the direct vicinity of
the sample collection point.

2.32 Field Sampling Documentation Procedures

Field sampling operations and procedures will be documented by on-site personnel in bound field
logbooks. Where appropriate, field operations and procedures will be photographed. Documentation -
of sampling operations and procedures will include documenting:

o Procedures for preparation of reagents or supplies which become an integral part of
the sample (e.g., preservatives and absorbing reagents);

. Procedures for recording the exact location and specific considerations associated
with sampling acquisition;

o Specific sample preservation method;

. Calibration of field instruments;

. Submission of field-based blanks, where appropnate;
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. Potential interferences present at the Site;

. Field sampling equipment and containers including specific identification numbers of

equipment;
J S;ampling order;
. Decontamination procedures; and
. Field personnel.

Field logbooks will be waterproof and bound. The logbook will be dedicated to the job. No pages
will be removed. Corrections will be made by drawing a single line through the incorrect data and
initialing and dating the correction that was made to the side of the error. An initialed diagonal line
will be used to indicate the end of an entry or the end of the day’s activities. Photographs of field

sampling operations and procedures will be documented in the field logbooks.

2.3.3 Sample Containers and Preservation

Table QAPP-4 lists the appropriated sample containers, preservation methods, and holding times for
sample analysis. Samples will be labeled in the field according to the procedures outlined in Section
2.3.4.3 of this Appendix. -

~ 2.3.4 Sample Custody

Sample identification and chain-of-custody shall be maintained for the Site through the following

chain-of-custody procedures and documentation:
. Sample labels, which prevent misidentification of samples;
. Custody seals to preserve the integrity of the sample from the time it is collected until

it is opened in the laboratory;
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o Field logbooks to record information about the site investigation and sample
collection;

° Chain-of-Custody records to establish the documentation necessary to trace sample
possession from the time of collection to laboratory analysis; and

. Laboratory logbooks and analysis notebooks, which are maintained at the laboratory
to record all pertinent information about the sample.

The purpose of these procedures is to insure that the quality of the sample is maintained during its
collection, transportation, storage and analysis. All chain-of-custody requirements shall comply with
standard operating procedures indicated in the EPA sample handling protocol. All sample control
and chain-of-custody procedures applicable to the subcontracted laboratory will be presented in the
laboratory’s procedures.

2.3.4.1 Chain-of-Custody

A sample is in custody if it is in someone’s physical possession or view, locked up or kept in a
secure area that is restricted to authorized personnel. The chain-of-custody record must be
completed by the person responsible for sample shipment to the subcontracting laboratory. All
constraints on time and analytical procedures should be marked on the record. The custody record
should also indicate any special preservation or filtering techniques required by the laboratory.
Figure QAPP-2 depicts a typical chain-of-custody record.

As few persons as possible should handle samples in the field. The sample collector is personally
responsible for the care and custody of samples collected until they are transferred to another person.
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The Site team leader will determine whether proper custody procedures were followed during field

work and decide if additional samples are required.

2.3.4.2 Sample Labels

Identification labels are to be attached to the field sample containers. The labels shall not obscure
any QA/QC lot numbers on the bottles. Sample information will be printed on the label ina legible
manner using waterproof ink. The identification on the label must be sufficient to enable cross-

reference with the logbook. Figure QAPP-3 depicts a field sample label.

Samples collected from each location, other than those collected for on-site field measurements or .
analyses, shall be identified by using a standard label which is attached to the sample container. The

following information shall be included on the sample label:

J Site name;
. Date and time of sample collections;
o Designation of the sample (i.e., grab or composite);

J Type of sample with brief description of sampling location (depth);
J Signature of sampler;
. Sample preservative used; and

. General types of analyses to be conducted.

2.3.4.3 Custody Seals

* Custody seals are preprinted adhesive-backed seals. Seals are placed on all shipping containers, and
seals shall be signed and dated before use.
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23.5 Transfer of Custody and Shipment

Chain-of-Custody records must be kept with the samples at all times. When transferring the
samples, the parties relinquishing and receiving them must sign, date, and note the time on the
record. Each shipment of samples to the laboratory must have its own Chain-of-Custody record with
the contents of the shipment, method of shipment, name of courier, and other pertinent information
written on the record. The original record accompanies the shipment and the copies are distributed
to the AGC Project Director. Freight bills, postal service receipts and bills of lading are retained as
permanent documentation.

24  ANALYTICAL METHODS

2.4.1 Composite Sampling Analysis

Composite samples will be analyzed by an on-site XRF laboratory or sent to STL - Chicago for
analysis. The soil will be placed into a sample container, and analyzed for total lead (in bulk mode)
by the XRF. The sample that was analyzed by XRF will be placed in a labeled resealable plastic bag
or testing cylinder, along with the chain-of-custody form, and archived in a locked location and/or
under custody seal.

2.42 Off-Site Laboratory Analysis

Five percent (5%) of the on-site composite XRF soil samples will be randomly split and analyzed by
STL-Chicago (EPA SW-846 Method 6010B) to compare with the XRF measurements. Those
samples that are sent to the laboratory will be placed into a laboratory-provided sample container
labeled (Figure QAPP-2) listing the sample ID, date and time collected, analysis and method, and the

initials of the sampler.

¥ OFICEAGOPEOEC THFLESIND- ) AREPORT TREMEDIAL ACTION - QAPPCOLLINS VILEQAPY DOC



Section No. 2.0
Revision No. 1
Date: May 18, 2004
Page 20 of 31

2.5 QUALITY CONTROL

Field QC samples will be collected to determine if contamination of samples has occurred in the
field and, if possible, to quantify the extent of contamination so that data are not lost. Duplicate
samples, equipment blanks and matrix spike/matrix spike duplicate (MS/MD) samples will also be
collected. The duplicate QC samples will be labeled with fictitious identification locations and
times, and submitted to the laboratory as regular samples. The actual identification of the duplicate
QC samples will be recorded in the field logbook. The samples will be identified as field duplicate,
equipment blank, and MS/MSD samples in the final report.

2.5.1 Field Duplicate Samples

Field duplicate samples are independent samples collected in such a manner that they are equally
representative of the sampling point and parameters of interest at a given point in space and time.
Field duplicate samples provide precision information of homogeneity, handling, shipping, storage,

preparation and analysis.

Soil sample field duplicates will be collected and homogenized before being split. Field duplicate
samples will be analyzed with the original field samples for the same parameters. One of every
twenty investigative samples collected will be duplicated. In addition, one of every twenty samples

analyzed by the mobile laboratory will be duplicated.

2.5.2 Egquipment Blanks

The equipment (rinsate) blank is designed to address cross-contamination between sample sources in
the field due to deficient field equipment decontamination procedures. This blank also addresses
field preservation procedures, environmental Site interference and the integrity of the source water

for field cleaning.
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An equipment blank will be prepared during soil sampling when a particular piece of sampling
equipment was employed for sample collection and subsequently decontaminated in the field for use
in additional sampling. The equipment blank will be composed in the field by collecting, in the
appropriate container for the water, a blank water rinse from the equipment (spoon, auger, corer, etc.)
afier execution of the last step of the proper field decontamination protocol. Preservatives or
additives will be added to the equipment blank where appropriate for the sampling parameters. One
equipment blank will be collected per 20 samples collected and sent to the off-site lab for lead
analysis.

2.5.3 Matrix Spike/Matrix Spike Duplicate Samples

MS and MSDs will be collected from the same location as the parent sample and will be anatyzed for
the same parameters as the parent sample. Each sample will be labeled with the sample number as
the original sample, designated as MS or MSD samples, and submitted to the laboratory for the
appropriate analyses. MS/MSD samples determine accuracy by the recovery rates of the compounds
added by the laboratory (the MS compounds are defined in the analytical methods). The MS/MSD
samples also monitor any possible matrix effects specific to samples collected from the Site and the
extraction/digestion efficiency. In addition, the analysis of MS and MSD samples check precision by
comparison of the two spike recoveries. One MS and MSD sample will be collected for every 20
samples collected and sent to the off-site lab for analysis.

26 INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE

2.6.1 Field ipment

Field measurement equipment and the XRF unit will be maintained in accordance with
manufacturer’s instructions. All field equipment will be checked by qualified technicians prior to use

ACTION - QAPPCIX LS VELEQAPP DOC



Section No. 2.0

Revision No. 1

Date: May 18, 2004

Page 22 of 31

in the field. The instrument operator will be responsible for operating the equipment properly in the
field. Any problems encountered while operating the instrument will be documented in the field
logbook. If problem equipment is detected or should require service, the equipment will be returned
and a qualified technician will perform the maintenance required. Use of the instrumént will not be

resumed until the problem is resolved. Routine maintenance of field instruments will be documented

in the field logbooks.

2.6.2 Laboratory Equipment

Preventative maintenance and periodic maintenance is performed as recommended by the-
manufacturers of the equipment in use in the laboratory. Spare parts are kept in inventory to allow
for minor maintenance. Service contracts are maintained for most major instruments, balances and
critical equipment. Ifan instrument fails, the problem will be diagnosed as quickly as possible, and

either replacement parts will be ordered or a service call will be placed.
Laboratory logbooks are kept by the laboratory to track the performance maintenance history of all
major pieces of equipment. The instrument maintenance logbooks are available for review upon

request. Specific details of preventative maintenance programs for the laboratory will be provided in
the Laboratory QAM. ' |

2.7 INSTRUMENT/EQUIPMENT CALIBRATION AND FREQUENCY

2.7.1 Laboratory Calibration

Laboratory calibration and frequency is specified in the EPA SW-846 Method 6010B is summarized
in the STL QAM.
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2.72 Field Calibration

All instruments and equipment used during sampling and analysis will be operated, calibrated, and
maintained according to the manufacturer’s guidelines and recommendations. Operation, calibration
and maintenance will be performed by trained personnel on a daily basis. All maintenance and
calibration information will be documented and will be available upon request.

2.8 INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES

Supplies and consumables are inspected upon receipt to check for damage during shipment, to
confirm that no potential cross contamination occurred, and to confirm the items ordered were
shipped. Spare and replacement parts stored at the AGC office equipment room and/or in the AGC
company truck to minimize downtime include the following:

. Appropriately sized batteries

. Locks

. Extra sample containers

. Extra samples coolers, packing material, and sample location stakes.

. Additional supply of health and safety equipment, i.e., respirator cartridges, boots,
gloves, tyvek, etc.

. Additional equipment as necessary for the field tasks.

29 NON-DIRECT MEASUREMENTS

There will not be any non-direct measurements.
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2.10 DATA MANAGEMENT

All field data is documented in bound, pre-page numbered logbooks. Once a logbook has been
filled, the logbook is returned to the office and filed in the project files. Samples collected are
documented in the logbook and on the Chain-of-Custody for submittal to the laboratory.

All laboratory data is submitted to AGC in both a hard copy sample delivery group (SDG) and as an
electronic data deliverable (EDD). The hard copy SDG is used for the validation of the data and
after validation it is placed in a project-specific archive box, a unique archive number assigned and

archived.

A copy of the Chain-of-Custody is used to hand enter the sample identification into the database. All
hand entries are 100% checked and validated by the QA Manager or another designated individual
who did not enter the Chain-of-Custody originally. The EDD is used to enter the analytical results
/into the database. No modification of the data is ﬁade to the EDD. Once the field data and
laboratory data has been entered into the database, tables are made for use in the validation of the
data. Through the process of data validation, the tables are checked to the laboratory Form 1's to
confirm that the EDD was accurate.

Any qualifiers assigned during the data validation are entered by the QA Scientist and 100% checked
by the QA Manager or another designated individual who did not enter the qualifiers.

Electronic copies of all data shall be made available to USEPA and IEPA upon request by the
agencies.
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3.0 ASSESSMENTS AND OVERSIGHT ELEMENTS

3.1  ASSESSMENTS AND RESPONSE ACTIONS

3.1.1 Laboratory Assessments

The purpose of a quality assurance audit is to provide an objective, independent assessment of a
measurement effort. The quality assurance audit ensures that the laboratory’s data generating, data -/
gathering, and measurement activities produce reliable and valid results. There are two forms of

quality assurance audits: performance evaluation audits and system audits.

3.1.1.1 Performance Evaluation Audits

The purpose of performance evaluation audits is to quantitatively measure the quality of the data.
These audits provide a direct evaluation of the various measurement systems' capabilities to generate
quality data_

The laboratory regularly participates in performance evaluation audits as part of their laboratory
certification efforts. Performance audits are conducted by introducing control samples in addition to
those routinely used.

The results of the performance audits are summarized and maintained by the Laboratory QA

Supervisor and distributed to the section supervisors who must investigate and respond to any out of
control results.
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3.1.1.2 Technical System Audits

A technical systems audit is an on-site, qualitative review of the various aspects of a total sampling
and/or analytical system. The purpose of the technical systems audit is to assess the overall
effectiveness, through an objective evaluation, of a set of interactive systems with respect to strength,
deficiencies, and potential areas of concern. Typically, the audit consists of observations and
documentation of all aspects of sample analyses. External and internal audits are conducted of the
laboratory throughout each year. '

3.1.2 Field Assessments

The purpose of the field audits is to confirm that field sampling, documentation, and analytical
- procedures are being performed in accordance with the Work Plan. Additionally, the field audits

confirm that the field crew is performing the procedures consistently.

Formal field audits will be performed during the composite sampling. Formal audits will be
performed periodically and will consist of the sampling team manager (or higher rank) observing the
sampling crew perform a sampling, documentation, and/or analytical event. The formal audits will

~ be unannounced to the field crew and will be documented in the field log books or daily reports.

3.1.3 Response Actions

.When field sampling activities or laboratory QC results show the need for corrective action,
immediate action will take place and will be properly documented. In the event that a problem
arises, corrective action will be implemented. Any error or problem will be corrected by an

appropriate action which may include:
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. Replacing or repairing a faulty measurement system;
o Discarding erroneous data;
. Collecting new data; and
. Accepting the data and acknowledging a level of uncertainty.

3.1.3.1 Field Sampling Response Actions

The QA Official will be responsible for all field QA. Any out of protocol occurrence discovered
during field sampling will be documented in the field logbook and immediate corrective action will
be taken. For problems or situations which cannot be solved through immediate corrective action,
the QA Official will immediately notify the Project Director, the Project Manager and/or the QA
Manager. The Project Director, the Project Manager and/or the QA Manager and QA Official will
investigate the situation and determine who will be responsible for implementing the corrective
action. Corrective action will be implemented upon approval by the Project Director and/or the QA
Manager. The Project Manager will verify that the corrective action has been taken, appears
effective, and at a later date, verify that the problem has been resolved. The successfully
implemented corrective action will be documented in the field logbook by the QA Official. Any
deviations from the QA protocol in the QAPP must be justified, approved by the Project Director
and/or the QA Manager (and the EPA, if necessary), and properly documented.

3.1.3.2 Laboratory Situation Response Actions

Corrective action will be implemented to correct discrepancies found which affect the validity or
quality of analytical data, and to identify any analytical data that may have been affected. Limits of
data acceptability for each parameter and sample matrix are addressed in the instrument manuals,
EPA Methods and/or Laboratory QA Manual. Whenever possible, immediate corrective action
procedures will be employed. All analyst corrective actions are to be followed according to the

BISREPORTIREMEDIAL ACTION - QAPPCIXLINSVILLEQAPP DOC



e

Section No. 3.0

Reyvision No. 1

Date: May 18, 2004

Page 28 of 31

instrument manuals, EPA Methods, or Laboratory QA Manual. Any corrective action performed by

the analyst will be noted in laboratory logbooks.

Laboratory personnel noting a situation or problem which cannot be solved tlirough immediate
corrective action will notify the Laboratory QA Supervisor. The QA Supervisor will investigate the
extent of the problem and its effect on the analytical data generated while the deficiency existed. All
data suspected of being affected will be scrutinized to determine the impact of the problem on the
quality of the data. Ifit is determined that the deficiency had no impact on the data, this finding will
be documented. If the quality of the analytical data were affected, the Laboratory Program Manager
and AGC QA Manager will be notified immediately so that courses of action méy be identified to

determine how to rectify the situation.

The laboratory must take corrective action if any of the QC data generated during the laboratory
analyses are outside of the method criteria. Corrective action for out-of-control calibrations is to
recalibrate the instrument and reanalyze the samples. A sequence is specified in the EPA specified
methods when problems in analyses are encountered. The laboratory will follow these procedures
exactly and document the problems encountered and the corrective action in a case narrative

enclosed with each data deliverables package.

The Laboratory QA Supervisor will be responsible for informing the Laboratory Program Manéger
and AGC QA Manager of the effects on the data, the data affected and the corrective action taken. It
is also the Laboratory QA Supervisor's responsibility to verify that the corrective action was

performed, appears effective, and at a later date, the problem was resolved.

3.1.3.3 Data Validation QA Response Actions

Upon completion, sample data packages will be sent from the laboratory to the AGC QA Scientist

for data validation. If all project samples are not present in the data packages or any deficiencies
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affecting the sample results are noted, the QA Scientist will contact the Laboratory QA Supervisor.

The Laboratory QA Supervisor will respond in writing to any inquiries and provide any changes to

the data packages to the QA Scientist. Any errors, problems, questionable data values, or data values

outside of established control limits will be corrected by the appropriate action which may include

disregarding erroneous data, collecting new data, and accepting the data and acknowledging a level
of uncertainty. The data validation report will provide a description of the usability of the data.

32  REPORTS TO MANAGEMENT

Data validation reports, along with copies of all support documentation, validated data summary
tables, and analytical data packages, will be submitted periodically as data are validated.
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4.0 DATA VALIDATION AND USABILITY

41 DATA REVIEW, VERIFICATION, AND VALIDATION

All analytical data will be permanent, complete and retrievable. The analyst will enter the analytical
data into the Laboratory Information Management System (LIMS) upon analysis completion and
laboratory validation. The laboratory will report sample results on analysis report forms and provide
the information referenced in the EPA Methods for each deliverables package. All laboratory data
will undergo the data validation proéedures described in the Laboratory QA Manual prior to final
reporting. Data will be stored on the laboratory's network until the investigation is complete and data
archived from the LIMS will be uansfeﬁed to magnetic tape which will be retained by the laboratory

for an additional five years.

All lead results will be reported in milligrams per liter (mg/1) for aqueous samples or milligrams per
| kilogram (mg/kg) for solid sémples. Equations to calculate concentrations are found in the EPA
SW-846 Method 6010B. Ail blank results and QC data will be included in the data deliverables -
package. Blank results will not be subtracted from the sample results. The blank results and QC
" data will be used in data validation to review sample results qualitatively. Data validation will be
performed for samples analyzed at the off-sitel laboratory in general accordance with the guidelines
~ identified in Section 4.2. Outliers and other questionable data will be addressed in the data validation
report and specific QA/QC flags will be applied to questionable data. The QA/QC flags will be
consistent with the EPA data validation guidelines. '

All analytical data, reports, and any other project related information produced during this project
will be stored in the project file at AGC's office maintained by the Project Director. Project reports,
tables, etc. will be stored in project specific electronic files. On a regular basis, the data will be

backed up on magnetic tapes and stored off-site.
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42  VERIFICATION AND VALIDATION METHODS

Validation of analytical data as received from the off-site laboratory will be performed by an AGC
QA Scientist Validation will be performed in general accordance with the USEPA Region 5
Standard Operating Procedure for Validation of CLP Inorganic Data (1993).

Specifically the information examined will consist of sample results, analytical holding times,
sample preservation, chains-of-custody, initial and continuing calibrations, field and laboratory blank
analysis results, serial dilutions, instrument performance check sample results, MS/MSD recoveries
and RPD, laboratory control sample recoveries, and field duplicate recoveries. If the criteria listed in
the analytical method are not met for any parameter the associated samples will be flagged as
described in the referenced validation guidelines. During data validation, data is also reviewed for
transcription, calculation, and reporting errors. Calculations for obtaining concentration data for all
parameters may be found in the referenced methods.

The purpose of data validation is to verify and retrace the path of the sample from the time of receipt
for analysis to the time the final data package report is generated. Upon completion of data
validation, the existing results will be reported in tabular form with data validation flags applied as
appropriate to determine the usefulness of the data. The data validation flags will be consistent with
the EPA data validation guidelines. A data validation report will be written to assist the Project
Director in making decisions based on the analytical results. Laboratory data packages and data
validation reports will be provided to EPA at its request.

43 RECONCILIATION WITH USER REQUIREMENTS

Completeness will be calculated to reconcile the useable validated data to the entire data set. A
completeness of 90% or greater is required for the project.
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TABLE QAPP-1
ACCEPTANCE CRITERIA
St. Louis Smelting and Refining Site

{DQO PARAMETER | SOIL

Field Criteria

Equipment Blank <RL

Matrix Spike/Matrix Spike Duplicate 75-125%

F'field Duplicate <40% RPD for results >5xRL
<+/- 2xRL for results < 5xRL

Laboratory Criteria

Method Blank <RL

[Matrix Spike/Matrix Spike Duplicate 75-125%

[[Laboratory Control Sample 75-125%

RPD: relative percent difference
RL: reporting limit
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TABLE QAPP-2
ANALYTICAL METHODS AND LABORATORY LIMITS OF DETECTION
St. Louis Smelting and Refining Site

[lPARAMETER | UNITS | CRITERIA | REPORTING LIMIT | ANALYTICAL METHOD
{ITCLP Volatiles
lIBenzene mg/L 0.5 0.002 SW-846 8260B
{{Carbon Tetrachloride mg/L 0.5 0.004 SW-846 8260B
[{Chlorobenzene mg/L 100 0.01 SW-846 8260B
[ichloroform mg/L 6 0.01 SW-846 8260B
{[1,2-Dichioroethane mg/L 0.5 0.004 SW-846 8260B
{i1,1-Dichloroethene mg/L 0.7 0.004 SW-846 8260B
[Methyl Ethy! Ketone mg/L 200 0.01 SW-846 8260B
Tetrachloroethene mg/L . 0.7 0.002 SW-846 8260B
Trichlorocthene mg/L 0.5 0.002 SW-846 8260B
Vinyl Chloride mg/L 0.2 0.01. SW-846 8260B
ITCLP Semivolatiles ’
R-Methylphenol mg/L 200 0.04 SW-846 8270C
-Methylphenol mg/L 200 0.04 SW-846 8270C
|l+-Methylphenol mg/L 200 0.04 SW-846 8270C
{iPhenol mg/L 200 0.04 SW-846 8270C
[l1,4-Dichlorobenzene mg/L 7.5 0.04 SW-846 8270C
[.4-Dinitrotoluene mg/L 0.13 0.008 SW-846 8270C
[[Hexachlorobenzene ‘mg/L 0.13 0.004 SW-846 8270C
[[Hexachlorobutadiene mg/L 5 0.008 SW-846 8270C
{{Hexachloroethane mg/L 3 0.004 SW-846 8270C
[Nitrobenzene mg/L 2 0.004 SW-846 8270C
[IPentachlorophenol mg/L 100 0.16 SW-846 8270C
{iPyridine mg/L 5 0.04 SW-846 8270C
{R.4,5-Trichlorphenol mg/L 400 0.04 SW-846 8270C
Ib,4,6-Trichloraphenol mg/L 2 0.04 SW-846 8270C
[ITCLP Pesticides -
[iChlordane mg/L 0.03 0.00056 SW-846 8081
[[Endrin mg/L 0.02 0.000056 SW-846 8081
[[Heptachior mg/L 0.008 0.000056 SW-846 8081
|ILindane mg/L 04 0.000056 SW-846 8081
[Methoxychlor mg/L 10 0.000056 SW-846 8081
{roxaphene mg/L 0.5 0.00056 SW-846 8081
lIrCLP Herbicides
(24D mg/L 10 0.00056 SW-846 8151A
2.4.5-TP | mg/L 1 0.00056 SW-846 8151A
[ivetals
lLead | megie | 1200 | 0.5 1 SW-846 6010B
HTCLP Metals
J|Arsenic mg/L 5 0.016 SW-846 1312/6010B
[Barium mg/L 100 0.0085 SW-846 1312/6010B
{{Cadmium mg/L 1 0.002 SW-846 1312/6010B
{ichromium mg/L 5 0.008 SW-846 1312/6010B
[iead mg/L 5 0.011 SW-846 1312/6010B
[Mercury mg/L 0.2 0.0001 SW-846 7471
[iselenium mg/L 1 0.021 SW-846 1312/6010B
[Isitver mg/L 5 0.007 SW-846 1312/6010B
|E:onvenﬁonals
{[Corrosivity unitiess 2-125 NA “MCAWW 150.1
{[Total Phenols mg/kg NA 0.005 MCAWW 420.1
|Reactive Sulfide mg/kg | see 40CFR261. 20 40 CFR 261
{[Reactive Cyanide mg/kg | sce 40CFR261 25 40 CFR 261
[Paint Filter unitless NA NA SW-846 9095A
||g_§nimbi|ity , °F <140°F NA 40 CFR 261

SW-846 - USEPA SW-846 Test Methods for Evaluating Solid Waste Physical/Chemical Methods
MCAWW - Methods for Chemical Analysis of Water and Wastes

NA - Not applicable
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TABLE QAPP-3
SUMMARY OF ALL SAMPLING AND ANALYSIS

St. Louis Smelting and Refining Site
= = =
Matrix # of Samples # of EBs | # of FDs | # of MS/MSDs Analyses
] . 5% of total samples
Properties Sail collected 1720 120 1720 Lead
.. . TCLP Organics, TCLP Metals,
aste Characterization Sail TBD 120 120 1720 .. o
corrosivity, reactivity, ignitability,
int filter, total phenolics
[Stockpiles Soil TBD 120 1720 1720 TCLP Lead
fin-Situ Characterization Soil TBD 1120 1120 1720 TCLP Lead
[Subilization/ Treatment Soil TBD 1220 1220 1720 TCLP Lead
Notes:
EB Equipment blank, one per matrix per day when non-dedicated or disposable equipment is used
FD Freld duplicate, one per matrix per twenty samples
MS/MSD Matrix spike/matrix spike duplicate, one per matrix per twenty samples
TCLP Toxicity Characteristic Leaching Procedure
TBD To be determined

F "ORNCEAGC PROECTSFRaOND- | @SAREPOR TSR omedil Acaos - QAPPQAPP T abiies




TABLE QAPP-4
ANALYTICAL METHODS AND SAMPLE COLLECTION REQUIREMENTS
St. Louis Smelting and Refining Site

Il Matrix | Parameter Method Container | Preservative | Holding Time Limit "
Soil |TCLP Volatiles SW-846 8260B 4°+2°C ~ 14 Days
TCLP Semivolatiles |SW-846 8270C 16 oz Glass |-4=2°C 14 Days |
TCLP Pesticides SW-846 8081 4°+2°C 14 Days
TCLP Herbicides SW-846 8151A 4°£2°C 14 Days
TCLP Metals SW-846 6010B/7471 | 4oz Glass None 6 Months (26 Days-Hg) |
Lead SW-846 6010B 4oz Glass None 6 Months
Corrosivity MCAWW 150.1 None 14 Days
Reactivity 40 CFR 261 None 7 Days
Ignitability 40 CFR 261 16 0z Glass . e None
Paint Filter SW-846 9095A None None
Total Phenolics MCAWW 420.1 4oz Glass 4°+2°C 28 Days
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JENNIFER M. STANHOPE
Quality Assurance Manager:

FIELDS OF EXPERTISE _

Quality Assurance/Quality Control (QA/QC) Duties;
Validation of Inorganic and Organic Data; Preparation
and Implementation of Quality Assurance Project
Plans (QAPPs); Overseer of Laboratory Subcontractor
Analytical Services; Field and Laboratory Audits; Data
Management and Data Coordination Duties;
Supervisor of Field Technicians.

EDUCATION

Bachelor of Seience - Environmental Chemistry; State
University of New York, College of Environmental
Science and Forestry, 1992.

PRESENT DUTIES AND

RESPONSIBILITIES

Ms. Stanhope is the QA Manager responsible for the
coordination, management, review, and validation of
all analytical data (soil, aqueous, air, sediment, and
other matrices); the interpretation and technical
consultation of the data usability; preparation,
documentation and implementation of QAPPs; and
field and laboratory auditing for QA/QC compliance.
"Her responsibilities also include coordination with
field personnel regarding QA/QC requirements and
procedures and with subcontracted laboratories for
analytical services. She is also the administrative
supervisor for all AGC field technicians. '

EXPERIENCE SUMMARY _
Ms. Stanhope has been involved in the environmental
consulting industry and laboratory services field since
1993. This experience has included interpretation of
analytical data; generation of site specific sampling
plans, QAPPs, and health and safety plans (HASPs),
field data collection and environmental sampling; and
field and laboratory auditing.

PRQJECT EXPERIENCE

Data Validation of Organic and Inorganic Data.
Quality Assurance Manager Reviewed and validated
inorganic and organic data (aqueous,. air, soil,
sediment, other solids, and tissue) for numerous clients
and over 10,000 samples using USEPA CLP National
Functional Guidelines, USEPA Regional modifications
to the National Functional Guidelines, and various

state guidelines (Pennsylvania, New Jersey, Delaware,
Ohio, North Carolina, Indiana, Florida, Tennessee,
Illinois, Oregon, Washington, California, Idaho, and
Alaska).

Analytical Laboratory Service Coordination.
Project Manager. Provided environmental analytical
quotes to over 30 clients (federal, state, and industrial)
for local, national, and international sampling projects;
reviewed all samples entered into the laboratory
information management system (LIMs); provided
excellent client service; CLP inorganic contact person
for the laboratory; coordinated and reviewed in-house
sample tracking; and prepared the final sample
delivery group (data deliverable) individually tailored
to the client’s specifications. '

Field and Laboratory Coordination. Quality
Assurance Manager. Managed the QA/QC aspect of
field sampling for a multitude of projects for various
clients (USEPA, various states, and industrial clients)
from the planning stage of sampling through the final
reporting of the data. Assisted in planning sampling
events, writing field sampling plans, quality assurance
project plans, health and safety plans, contacted and
arranged the laboratory for analytical analysis,
arranged the boftle orders for field sampling,
instructed the field samplers in the QA/QC procedures
and sample requirements for sampling events, primary
contact for the analytical laboratories and dealt with
issues arising from cooler receipt, analysis, and data
reporting.

Development of QAPPs and HASPs. Quality
Assurance Manager. Prepared QAPPs and HASPs for
several clients as per the guidelines and regulations -
provided by the USEPA including USEPA Regions,
and several states (Indiana, Pennsylvania, Delaware,
Indiana, New York, Ohio, New Jersey, and Louisiana)
and provided comments and suggestions for improving
numerous QAPPs and HASPs written by others.

CLP Sampling Coordinator. Assistant Scientist.
Participated in a CLP sampling project in Oregon.
Was responsible for filling out all required CLP
paperwork (bottle labels, bottle tags, organic and
inorganic chain-of-custodies, and custody seals).

Advanced GeoServices Corp.
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Smmmm LABORATORIES
- U.S. LABORATORY LOCATIONS

Alabama

STL Mobile

900 Lakeside Drive
Mobile, AL 36693
Tel: (334) 666-6633. -
Fax: (334) 666-6696

Alaska

STL Anchorage
5761 Silver

Suite N

Anchorage, AK 99518
Phone: 907-563-4800
Fax: 907-563-4815

California

_STL Los Angeles
1721 South Grand Avenue
Santa Ana, CA 92705
Phone: 714-258-8610
Fax: 714-258-0921

STL Sacramento
880 Riverside Parkway
West Sacramento, CA
95605

Phone: 916-373-5600
Fax: 916-372-1059

Colorado
Advanced Analytical
- Services Group
"4955 Yarrow Stroet
_ Arvada, CO 80002 .
Phone: 303-421-6611
Fax: 303-431-7171

STL Denver

4955 Yarrow Street
Arvada, CO 80002
Phone: 303-421-6611
Fax: 303431-7171

Connecticut

STL Connecticut

128 Long Hill Cross Road
Shelton, CT 06484

(203) 929-8140

(203) 929-8142

Florida

STL Miami

10200 USA Today Way
Miramar, FL 33025
Tel: (954) 431-4550
Fax: (954) 431-1959

STL Pensacola
11 East Olive Road

" Pensacols, FL. 32514

Tel: (850) 474-1001

" Fax: (850) 478-2671

STL Tallahassee :
2846 Industrial Plaza Drive
Tallahassee, FL 32301

Tel: (850) 878-3994

Fax: (850) 878-9504

STL Tampa East
5910 H Breckenridge
Pkwy.

Tampa, FL 33619

. Phone: 813-621-0784 -

Fax: 813-623-6021

STL Tampa West
6712 Benjamin Road, Suite

" 100

Tampa, FL 33634
Tel: (813) 885-7427

' Fax: (813) 885-7049

Georgia
STL Savannah
5102 LaRoche Avenue

_ Savannah, GA 31404-6019

Tel: (912) 354-7858
Fax: (912) 351-3673

Ilinois

STL Chicago

2417 Bond Street
University Park, IL 60466
Tel: (708) 534-5200°

Fax: (708) 534-5211

Indiana

STL Valparaiso
2400 Cumberland Drive
Valparaiso, IN 46383
Phone: 219-464-2339
Fax: 219-462-2953

Maryland

STL Baltimore

19 Loveton Circle
Sparks, MD 21152
Tel: (410) 771-4920
Fax: (410)771-4407

Massachusetts
STL Billerica

149 Rangeway Road -
N. Billerica, MA 01862
Tel: (978) 667-1400

. Fax: (978) 667-7871

STL Westfield

53 Southampton Road
Westficld, MA 01085
Tel: (413) 572-4000 -
Fax: (413) 572-3707

On-Site Technologies -
Division

53 Southampton Road
Westfield, MA 01085

Tel: (413) 5724000

Fax: (413) 572-3707

Missouri

STL St. Louis

13715 Rider Trail North
Earth City, MO 63045
Phone: 314-298-8566

_ Fax: 314-298-8757 ~

New Jersey

STL Edison

777 New Durham Road
Edison, NJ 08817
Tel: (732) 549-3900
Fax: (732) 549-3679

New York
STL Buffale

10 Hazelwood Dir., Ste 106

Amberst, NY 14228
Tel: (716) 691-2600
Fax: (716) 691-7991

STL Newburgh

315 Fullerton Avenue
Nowburgh, NY 12550
Tel: (914) 562-0890
Fax: (914) 562-0841

- Ohio

STL North Canton
4101 Shuffel Drive NW
North Canton, OH 44720
Phone: 330-497-9396
Fax: 330-497-0772

" Pennsylvania

STL Pittsburgh

450 William Pitt Way
Building 6

Pittsburgh, PA 15238 -
Phone: 412-820-8380

. Fax: 4]12-820-2080

"Tennessee

STL Knoxville

5815 Middlebrook Pike
Knoxville, TN 37921
Phone: 865-291-3000
Fax: 865-584-4315

Texas

STL Austin
14046 Summit Drive

- Building B

Austin, TX 78728
Phone: §12-244-0855
Fax: 512-244-0160

STL Corpus Christi

- 1733 N. Padre Island Drive

Corpus Christi, TX 78408
Phone: 361-289-2673
Fax: 361-289-2471

STL Ht;uston

6310 Rothway Drive
Suite 130

Houston, TX 77040
Tel: (713) 690-4444
Fax: (713) 690-5646

Yermont

STL Burlington
208 South Park Drive
Suite 1

Colchester, VT (05446
Tel: (802) 655-1203
Fax: (802) 655-1248

STL Richland

2800 George Washington,
Way

Richland, WA 99352
Phone: 509-375-3131

Fax: 509-375-5590
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1.1 COMPANY OVERVIEW

Severn Trent Laboratories (STL) consists of 35 laboratory facilities; 29 in the United States and six in
the United Kingdom. STL has grown in the U.S through the acquisitions of established, well managed,
high quality and respected environmental analytical testing facilities. These laboratories have extensive
experience with all matrices, methods, protocols and programs working on behalf of industry, commerce
and government.

STL is a part of Severn Trent Services Inc.. (STS), a major group of U.S. based companies with 5,000
employees throughout the U.S., Europe and Asia Pacific and annual revenues of $ 600 million. Both
companies are owned by Sevem Trent Plc., a $2 billion British water, waste and utility services
company, one of the top 100 publicly traded compames in the United ngdom, employing some 13,500

people.

The following table outlines the current number of sites and employees for STL’s operations worldwide.

Table 1A - US & UK Facilities Overview

Location # of Sites _ . # of Emplovees

12  U.S.LABORATORIES

With 29 laboratory locations and over 1,500 chemists, microbiologists and environmental scientists, STL
is well positioned as the leading group of laboratories for environmental testing in the U.S. Through
continued investment in facilities, equipment, methods and people, STL can prov1de a broad range of
services to meet clients’ varying requirements.

This Statement of Qualifications outlines the services provided by STL’s U.S. laboratories. STL’s

- testing capabilities include chemical, physical and biological analyses of a variety of matrices, including

aqueous, solid, drinking water, waste, tissue, air and saline/estuarine samples. Specialty capabilities
include air toxics testing, mixed waste testing, tissue preparation and analysis, aquatic toxicology and
microscopy. STL also operates. one of the largest on-site analytical services in the United States via our
‘On-Site Technologies (OST) Division.

Thé following page illustrates STL’s U.S. locations.
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Severa Trent Luboraiosies, Inc.

2.1 STANDARD SERVICES

STL understands that scientifically sound, legally defensible analytical data is one of the most critical
clements for the success of an environmental project. To ensure a project’s dita quality objectives are
met, STL provides a superior standard of service using the latest technological advances and a
commitment to customer service. .

mmﬁdswwlwawemmwﬁmﬁmmiﬁdmmmmmmpmjm
management and implementation, to final results and sample disposal.
STL performs analyses under various regulatory programs using both published and laboratory

developed and validated test methods. In support of these activities, STL is certified/qualified in 50
states including Washington D.C. and Puerto Rico and participates in several federal programs.

Table 2A - Analytical Protocols and Pregrams

PROTOCOLS ' PROGRAMS
o EPA SW3846 e Department of Defense (DOD)

—  Appendix X -+ U.S. Army
- TCLP/SPLP/MEP — Air Force
e Drinking Water —+ Navy
— 40CFR 141, 143 — Coast Guard
e  Wastewater — National Guard and others
— 40CFR 136 ¢ Department of Energy (DOE)
- 600, Standard Methods e Resource Conservation and Recovery Act
- MCAWW (RCRA)
e CLP Statement of Work e Safe Drinking Water Act (SDWA)
— TCL/TAL e Clean Water Act (CWA)
e ASTM/NIOSH/EPA e National Pollution Discharge Elimination
— Toxic Organic Compounds in Ambient System (NPDES) '
Air B
« State Specific Protocols e Comprehensive Environmental Response,
- VPH/EPH Compensation and Liability Act
e USACE Dredged Materials (CERCLA)/Superfund
* Clean Air Act (CAA)
e Marine Protection, Research, and
Sanctuaries Act— (MPRSA)

2.1.1 Organic Analyses

STL routinely tests for organic compounds using a variety of GC, GC/MS and HPLC test methods as
descnibed in Federal Register, EPA SW846 and the CLP Statement of Work. These analyses include
volatiles, semivolatles, pesticides, herbicides, polychlorinated biphenyls (PCBs), dioxins/furans,
explosives, total petroleum hydrocarbons (TPH), Appendix [X, TCLP and other regulatory lists.
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2.1.2 Inorganic Analyses

For high-speed, accurate metals analyses, STL uses a full array of inistrumentation, including both

sequential and simultaneous ICP. Low-level detection limits are achieved utilizing Trace-ICP, ICP/MS,

Cold Vapor AA and Graphite Furnace AA. STL also provides a full range of wet chemistry analyses for
nutrients, BOD, COD and virtually all other general chemistry parameters. )

2.2 SPECIALTY SERVICES
In addition to routine analyses, STL has the ‘capability to provide custom testing services for sﬁécial
projects requiring more sophisticated analyses. STL also provides a variety of value-added services that

augment the laboratories’ analytical capabilities.

Table 2B - Summary of Specialty Services

. Analytical _ ~ Value-Added

. Radlochemlstry and Mixed Waste Analyses e Mobile Lab Services

+ Microscopy Consulting Services * Field Sampling

e  Geotechnical Analyses e Courier Service

*  Ambient Air Analyses « EDD/GIS Capabilities

e Source Emissions Air Analysis » . Consultant Training/Education

e Aquatic Toxicology e National Project Coordination

¢ Tissue Analyses s QAPP Preparation

¢ Dredged Material Evaluation e  QAPP Development

e CWA Chemical Degradation Analysis *  Expert Witness Testimony .

o Explosives Analyses (Method 8330) e  Hazardous Materials/Health and Safety
‘e Pulp & Paper Environmental Analytical Services = . Training

e Natural Attenuation Byproducts ' »  Technical Support for Pulp & Paper Process

» PCB Congener Analysis ' Improvements

*  Selective lon Monitoring - e SF SampleScan

e Isotopic Analyses (Methods 1624 and 1625) e  Method Development

» AVS/SEM '

s  Alkyl Tins

e Incidental PCBs (Method 680)

» Low & High Resolution Dioxin / Furans
»  Specialty Pesticides & Herbicides by GC and HPLC

High Resolution GC / High Resolution MS

» Liquid Chromatography/Mass Spectrometry

(LC/MS) Liquid Chromatography/Mass ' -
_ Spectrometry/Mass Spectrometry (LC/MS/MS)
o Boiler & Industrial Furnace (BIF)

Corporals Statement dﬂuﬂl!nlﬂg_ -

September 2000



Severs Tesal Laboraiodes, Inc.
Corporate Staieemnt of Cxmsliicalions

R
SRS Seewn: TeenT LABoRAasonss s._wﬂg

Page 9

22.1 Analytical

> Radiochemistry
STL St Louis and STL Richland are fully licensed to receive, handleandnmlymlow—level

environmental radioactive samples. Both laboratories provide a broad ramge of chemical and
radionuclide determinations. STL St. Lous, licensed by the Nuclear Regulatory Commission (NRC),
analyzes environmental samples, such as soil, water, waste, sediment and vegetation using a wide
variety of radiochemical procedures from known regulatory methods (EPA, SW-846) to cutting edge |
technologies (DOE-EML, Eichrom®). STL Richland is licensed by the State of Washington to
handle samples containing radioactive materials in environmental samples mcludmg vegetation,
milk, wine and air particulates.

> Mixed Waste Analyses ,
In addition to STL St Louis, STL Tampa West and STL Comnecticut are also licensed by the NRC to

analyze mixed waste samples. All laboratories offer a full array of organic and inorganic analysis.

> Bioassay Monitoring
Bioassay analysis identifies and assesses the degree, if any, of intcrnal radiation exposure. STL
R:dnlandoﬁ’ersaﬁxllmngeofbmamymalysesformdxmnvemdstnblemncelcmmtsand

compounds n urine, feces, hair, tissue, blood, bone and other biological materials.

> Microscopy Consulting Services

STL Billerica offers 2 vanety of microscopy consulting services imchuding Scanning Electron
Microscopy (SEM), Energy Dispersive X-Ray (EDX), Robinson Back Scatter Electron Detector,
Transmission Electron Microscopy (TEM) and Optical Microscopy. These services can support a
variety of industries including manufacthming, R&D, environmental, biomedical materials,
engincering, electronics, forensics and graphic arts. Applications for this service include coating and
thickness measurement, particle counting, printed wiring board manufacturing, electroplating, metal
fabnication and non-destructive chemical analysis. -

> Geotechnical Testing
To supplement geological studies, STL Buﬂmg‘ton maintains a soil charactenization laboratory.

Laboratory technicians follow ASTM methods to define soil permeability, particle size, Atterberg
limits, moisture, in place density, soils classification, specific gravity and hydranlic conductivity.

> Air Analyses :
STL Austin, STL Burlington, STL Pensacola, STL Houston, STL Knoxville, STL Los Angeles, STL
Miami, STL Sacramento and STL Savannah provide a variety of air services including the analysis of
ambient, landfill and indoor air. Analyses include volatile and semivolatile compounds,
pesticides/PCBs, polynuclear aromatic hydrocarbons and fixed gases. STL can also support air
monitoring programs through sampling, continuous monitoring and permit consulting services.

> Source Testing
STL Austin, STL Sacramento and STL Knoxville laboratories offer analytical services for stack and

process samples for various parameters including dioxin/furans, PAH, PCBs, metals, SVOC and
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particulate in support of municipal waste incinerators, pulp and paper mills, sludge incinerators and
chemical disposal incinerators. -

> Aquatic Toxicology _
STL Westfield offers both freshwater and saltwater toxicity testing.. This work is often completed

- pursuant to the requirements of the NPDES DMR program and stormwater monitoring assays. The
protocols currently available from STL Westfield include 48-hour LC50 determinations, 7-day
Modified Acute/ Chronic assays, NPDES Stormwater assays, Pass/Fail Acute screenings and
Toxicity Identification (TIE) and Toxicity Reduction (TRE) Evaluations. _

> Tissue Analyses
STL Sacramento, STL Knoxville, STL Baltimore, STL Burlmgton, STL Savannah, STL Mobile,

STL Tallahassee and STL Tampa West and STL Tampa East are recognized as leaders in the
industry with respect to analysis of biological and vegetative tissues for a host of environmental
parameters. At STL Baltimore, biological and vegetative tissues are prepared using American
Society for Agronomy (ASA) and Association of Official Analytical Chemists (AOAC)
methodologies, followed by routine analysis or by non-routine reference methods. At all
laboratories, tissue sample analyses are generally tailored to project specific requirements, and
require some development to ensure that target detection limits can be achieved with reduced sample
sizes. Biological tissue analyses have been performed on aquatic, marine, terrestrial, and benthic
species in support of site investigations, risk assessment, and permitting requirements on both full-
body and specific organs for bioaccummulation.

> Dredged Material Evaluation
STL Baltimore, STL Sacramento, STL Knoxville, STL. Savannah, STL Mobile, STL Tallahassee and

STL Tampa can support dredged material evaluation activities with analysis of sediment, ¢luate,
elutriate, and tissue matrices for varied constituents of concern. Methodologies are performed in
strict accordance with the regulatory requirements of the Green Book, Inland Testing Manual,
Management and Regulationi of Dredging Activities in New Jersey's Tidal Waters, and EPA’s
Regional Implementation Manuals. Specialty analyses have been developed to support such
activities including STL’s proprietary ‘Co-planar PCBs by High Resolution Gas Chromatograph,
High Resolution Mass Spectroscopy methodology conducted by STL Sacramento and STL
Knoxville, Dioxin/Furans, PCB Congeners, AVS/SEM, and a chelation extraction procedure for

- metals determination. STL Burlington also has the capabilities to support dredged matenal
evaluation activities for select analyses.

> CWM Chemical Degradation_Analysis
STL Baltimore, STL, Sacramento, STL Denver- and STL Knoxville oﬁ'er analysis of Chemical

Warfare Related Compounds. Compounds include environmental degradates of surety agents as well
as other related chemicais. STL offer analytical services for the chemical degradation products
water, soil/sediments, and tissue matrices. STL is fully capable of analysis for these compounds
using the traditional USATHAMA methods. - STL Sacramento pioneered the adaptation of Liquid
Chromatography / Mass Spectrometry (LC/MS) and Liquid Chromatography/Mass Spectrometry
(LC/MS) Liquid Chromatography/Mass Spectrometry/Mass Spectrometry (LC/MS/MS) methods that
overcome some of the limitations of the traditional methods. STL can also provide analyses for the
surety agents through our established partnership with an ERCD-certified laboratory.
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> Explosive i
STL Baltimore, STL Burlington, STL Chicago, STL Denver, STL Knoxville, STL Sacramento, STL
St. Louis and STL Tallahassee can provide explosive analysis by Method 8330. This analysis can be
performed on a variety of matrices including soils, waters and plant and animal Gissues. STL
SammmmdSTlevudmqu\ndMgmphyleSpectmﬂqaﬂMS)hqmd
Chromatography/Mass Spectrometry/Mass Spectrometry (LC/MS/MS).

> Pulp & Paper Environmental Analytical Services )

The Cluster Rule and Hazardous Air Pollutants (HAPs) monitoring requirements for the Pulp and
Paper Industry can be provided through the STL Savannah and STL Mobile facilities These
facilities offer a comprehensive array of TAPPI, NCASL EPA and other related tests to meet pulp
and paper mull compliance testing needs which include the analysis of AOX, Chloroform,
Chlorinated Phenolics, Mcthanol, Acetaldehyde, Methyl Ethyl Ketone and Propionaldehyde. STL
Knoxville and STL Sacramento also provides dioxin/furan analyses on various matrices for routine
and process control samples.

> Natural Attenvation Byproducts (Intrinsic Bioremediation Evaluation)
STL Savannah offers a wide amray of analyses used to model intrinsic bioremediation. Specialty tests

include chlorocatechols, dissolved gases, mitrients, demand and other traditional wet chemistry
parameters.

> Dioxin / Furan Analysis
STL Knoxville and STL Sacramento offer dioxin/furan analysis on a wide variety of sample matrices

including fish tissue, sludge, effiuents, ambient air, stack emissions, pulp and paper products, soil
and water. Analysis is conducted using state-of-the-art equipment; Methods used include EPA 8280,
EPA 1613A, EPA SW-846 8290 and EPA-CLP DFLMO01.0 for PCDD/PCDF. STL Savannah
provides dioxin analysis using EPA Method 8280.

> High Resolution Gas Chromatography High Resolution Mass Spectroscopy
STL Knoxville and STL Sacramento have a long history of successful analysis of persistent organic
pollutants in a wide variety of matrices for volatiles, semmivolatiles, dioxins/furans, PAH and the use
of STL's proprietary method for Co-planar PCBs

> Boiler & Industrial Furnace Testing
STL Austin can provide analyses in support of Boiler and Industrial Furnace Testing (40 CFR Part

266) (BIF). Tests include measurements of volatiles, semivolatiles, metals, anions and hexavalent
chromium. .

2.2.2 Value-Added

> On-Site Technologies (OST) Division
As one of the largest on-site analytical services divisions in the United States, STL’s OST Division
can provide a varniety of op-site services.
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Mobile Laboratpry Services
STL’s OST Division operates six mobile laboratories including 28’ fifth wheet umiers and

‘45’ box trailers. These laboratories are equipped to provide for on-site -analysis of water
and soil samples for volatile organics, PCBs, chlorinated pesticides and herbicides, total
petroleum hydrocarbons, polyaromatic hydrocarbons and metals. Soil gas surveys for
volatile organic ‘compounds are also available. All of STL’s mobile laboratories are
-designed to provide rapid, high quality and cost-effective data on location.

Contracthgeratlon Laboratories
The OST Division of STL provides for the staffing and operation of laboratories located at

various contract/operation type projects including long-term remediation projects or site
investigations. STL utilizes its experience with environmental analyses to provide for the
rapid analysis of a variety of orgamc and i morgamc constituents.

Sample Acquisition/Field Services .
STL has several field samplmg groups, including the OST wasxon that provide a full

range of sampling services for soil, air, groundwater, surface water, wastewater and other
waste streams. These groups have successfully managed UST, NPDES, RCRA and state
ISRA programs requiring field sampling and reporting in accordance with state and federal
agencies. They have compiled field and analytical data and reports consisting of contour
maps, photo-documentation, conclusions and recommendations. .

Innovative In Situ Analyses :
STL is committed to prowdmg our clients with the most up-to-date technolog1es avaﬂable

for obtaining analytical data in the field The OST Division is constantly reviewing
innovative technologies which will allow STL to provide high quallty and timely data at the
pomt of sample collection.

> Courier Service

STL offers sample pick-up for local clients. This service is designed for customer convenience and
may have a small fee dependent upon the location of sample pick-up. STL's couriers are tmned in
sample handling a.nd transportation protocols

> EDD/GIS Capablht}e

In addition to producing standard electromc dehverables some STL facilities have formed an
alliance with GIS/Key and EQUIS, two companies that have developed GIS software pa_ckages for
managing environmental data. Using GIS/Key and EQUIS, these STL facilities can produce the
necessary files for electronic import of chemistry data and transmit data directly into a client .

_database.

Consultant Trammg/Educatlon
STL offers training programs on topics such as sample custody, laboratory quality assurance/quality

control, method selection, state specific method variations and regulatory overview. STL also
provides customized presentanons based on client requests.
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> National Project Coordination ) ]
STL provides 2 national point of contact to oversee the administration of mmltiple-gite projects that

mhnmﬂofmsfauhna.msmawmtsmmcachhbmam:yommmnngcnsmma
expectations, resolving issues and implementing proactive logistical solutions.

> Quality Assurance Project Plan (QAPP) Preparation
STL personnel can provide assistance in writing QAPPs for a variety of projects, ranging from one
time sampling eveats to long term remedial investigations.

> Method Development
STL can develop new, or modify existing, analytical methodologies for projects where existing
methods do not meet project objectives. All method develo;:mentgo&sﬁnunghngmommcthci
validation to ensure accurate and complete data.

> Hazardous Materials/Health and Safety Training
STL Miami offers four different Hazardous Materials/Health and Safety Traming courses include 40

Hour HAZMAT/Health and Safety, 24 Hour Limited Exposure/Site Support, 8 Hour Hazardous
Materials Supervisor/Management and 8 Hour Annual Refresher. STL Precision’s environmental
health and safety experts are also available to discuss individual requirements and design customized
programs that address client's needs.

> Technical Support for Pulp & Paper Process Improvements
In addition to environmental analytical services, STL Savannah and STL Mobile facilities offer the

pulp & paper industry technical support such as feasibility analysis for engineering plant
modifications, retention time and waste loading studies, capacity for wastewater treatment plant
loading and chlorine dioxide generator optimization.

> STL SampleScan
STL Denver offers an automated barcode sampling system for the accurate and umique identification

of each sample container. This automation increases sampling speed and improves accuracy. This
system allows for sample information to be downloaded into the fixed laboratory’s laboratory
mformation system for complete and accurate representation of samples delivered.

23 DATA MANAGEMENT

Through advanced information technology and electronic data exchange, STL is constantly striving to
develop faster and more efficient methods of information gathering and distribution. STL knows there
are no short cuts to producing consistently reliable results, however investments in information
technology enable STL to quickly and efficiently gather, process and deliver sample results, saving
valuable time and money for the client. .

23.1 Data Reporting

STL can provide vanous types of data reporting based upon a project’s needs. S'I'Lfacilitiesdanproduce
data packages as simple as an analytical report with results only, to reports as complex as CLP-like data
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packages that include a narrative, analytical results, and suppomve documentatlon mcludmg all raw data
and chain of custody documentation.

STL’s facilities also have experience produ.c;mg' reports for the Navy (NFESC), Air Force (AFCEE),
Army Corps of Engineers (USACE), New Jersey Department of Environmental Protection (NJDEP) and
New York State Department of Environmental Conservation (NYSDEC).

2.3.2 Electronic Dehverables

In addition to hard copy reports, STL can provide data electronically on diskette, CD-ROM, via e-mail or
by modem. STL can produce a wide variety of file formats, compatible with all major software programs
such as Lotus, Quattro Pro, Excel, Paradox, dBase, Oracle, Access, Word and Word Perfect. Utilizing the
Laboratory Information Management System and subsystems, STL is able to produce deliverables with a
broad range of data elements in many customized formats. STL has successfully delivered EPA CLP
Agency Standard formats and also provides data to AFCEE in ERPIMS and USAEC in IRDMIS.

24  CLIENT SERVICES

STL's client services are built on a foundation consistent with the principles of Total Quality
Management. Customer focus, support, continuous improvement, and measurement are the defining
characteristics of STL’s commitment to customer service. :

At STL, every customer service representative is committed to understanding and meeting customer
expectations. This proactive approach allows STL’s personnel ‘to. provide solutions to current
requirements while anticipating future needs and expectations. From the smallest detail to understanding
the ‘Big Picture’, STL’s customer service representatives diligently stnve meet and exceed customer

.expectations.
2.4.1 Project Managément

STL uses a project management system to plan, coordinate, integrate and monitor project actwmes
Project management personnel work with the operations staff and clients to schedule projects, track
progress, and review and produce final reports

At STL each client is assigned a project manager to oversee the successful completion of their project
from the definition stage to the final submittal of data. STL’s project managers have extensive
experience in thé envuonmental field a.nd are well equipped to handle both business and technical
matters. :

Prior to the initiation of all large projects, STL establishes a project team of qualified laboratory
professionals. Once the project team has been established, a kick-off meeting is held to ensure that all
" team members have an understanding of the technical and administrative requirements of the project.
Sample schedules, turnaround time and reporting requirements are communicated and delegation of
responsibilities- is established. If necessary, laboratory resources are shifted to ensure that all pro;ect
requirements are met.
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3.1 FACILITIES

STL’s facilities are designed for efficient, automated high-quality operations. Super minicomputers and
PC networks are used for sample tracking, work scheduling, status reporting and electronic data transfer
to clients. . S

All STL facilities are equipped with structural safety features.. Each employee is familiar with the
location, use, and capabilities of general and specialized safety features associated with their workplace.
STL also provides and requires the use of certain items of protective equipment including safety glasses,
protective clothing, gloves, respirators, etc.

Because of the sensitivity of the work STL performs, access to all STL facilities is controlled througa
various security systems including locks, passwords, electronic access cards and manned reception areas.

Table 3A - Laberatory Square Foetage

Square Footage

STL Sacramento 66,000
STL Savannsh 55,000
STL Deaver 54,000
STL North Canton . 53,000
STL Chicago 51,000
STL Austin 43,000
STL Bulington 36,000
STL Richiand 33,000
STL Buffalo 32,000
STL St Louis 30,800
STL Edison 30,000
STL Pittsbargh 30,000
STL Knoxville 29,400
STL Houston 28,000
STL Los Angeles 27,000
STL Tallahassee 22,000
STL Anchorage 20,000
STL Pensacola 18,000
STL Coanecticut 17,000
STL Baltimore 17,000
STL Mobile 14,000
STL Tampa West 12,000
STL Corpus Chnisti 12,000
STL Tampa East 11,200
STL Billerica 10,000
STL Westfield 10,000
STL Miam: 9,000
STL Newburgh 8,000
STL Valparaiso 7,000
TOTAL 757,400
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3.2 INSTRUMENTATION

STL has made a corporate commitment to routinely update and automate instrumentation. STL’s
facilities contain instrumentation and equipment for analyzing water, wastewater, solid waste,: soil,
sludge, tissue and air samples. _ _

STL employs a system of preventative maintenance in order to ensure system up- time, minimize
corrective maintenance costs and ensure data validity. All routine maintenance is performed as
recommended by the manufacturer and may be performed by an analyst, instrument speclahst or outside
technician. :

. Table 3B - Equipment List Summary

Number of Type of Instrumentation
Units
401 . Gas Chromatographs (GC)
240 Gas Chromatographs/Mass Spech’ometers (GC/MS)
197 Alpha Spectrometers :
81 " Atomic Absorption Spectrophotometer (AA)
79 Gas Proportional Counter
70 Inductively Coupled Argon Plasma Emission Spectrophotometers (ICP)
40 High Performance Liquid Chromatographs (HPLC)
34 Infrared Spectrophotometers (IR)
34 Cold Vapor Atomic Absorption Spectrophotometer (CVAA)
33 " Ion Chromatograph (IC) '
30 Wet Chemistry Autoanalyzer
29 UV-Visible Spectrophotometer
27 - Total Organic Carbon Analyzer (TOC)
24 Total Organic Halogen Analyzer (TOX)
8 Gamma Spectrometer
7 Liquid Scintillation Detector
6 High Resolution Gas Chromatographs / Low Resolution Mass
Spectrophotometers (HRGC/LRMS)
5 High Resolution Gas Chromatographs / High Resolution Mass
) Spectrophotometers (HRGC/HRMS) .
4 Inductively Coupled Argon Plasma Emission Specu'ophotometers Mass
Spectrometers (ICP-MS) :
4 - Kinetic Phosphorescence Analyzer
2 Transmission Electron Microscope (TEM)
2 Liquid Chromatography Mass Spectrophotometers (LCMS)
1 Fourier Transform Infrared Spectrophotometer (FTIR)
1 Scanning Electron Microscope (SEM) :

3.2.1 Capacity

STL monitors capacity throughout its group of laboratories on a weekly basis. This monitoring allows
STL to best utilize the resources available and schedule projects accordingly to ensure that client

deadlines are met.
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33 .PERSONNEL

STL's staff of over 2000 professionals includes analytical chemists, microbiologists, quality assurance
specialists, computer systems analysts, environmental technicians, client services staff, project managers
and field persommel S’I'Llsprmxdofmhxghlyquahﬁedandpmfumonalsmﬂi Their development is
valued as the key to success.

STL’s Corporate structure is outlined in STL.'s Quality Management Plan (QMP), referenced in Section
4. The QMP describes Corporate management’s role and responsibilities. Members of the corporate
staff set the quality standards by which STL's business operations and personnel strive to achieve.
Description of management’s capabilities and experience is provided.

Each STL facility is under the supervision of a Laboratary Director who is responsible for the day to day
operations of the laboratory facility. In addition, each facility has a Quality Assurance Manager who is
respousible for overseeing the QA program of the laboratory. STL's Laboratory Directors and Quality
Assurance Managers have an average of over 16 years of experience in the environmental field.
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Dr. Keith C. Wheatstone
Senior Vice President /
Chief Operating Officer

Heather Collins Villemaire
V.P. Business Adminstration

James Miller
V.P. Sales
and Marketing

I ' 1
[ 1 [ 1
General Managers Dr. James Andrews Administration, Finance, Nancy Ploof Business Development
See Table 3D General Manager of Operational Accounting and Procurement Lead Human Resources Directors, Sales & Marketing
| and Technical Services 4 Contracts personnel Manager-
]
| ] [ 1
Dr. Richard Burrows Nathan Nunn Wiliam Henning Deborah Loring

Erwironmental, Health &
Safety Manager

Director of Technical
Services

Carporate IT
Director

Corporate Quality
Assurance Director

Table 3C — Corporate Management

Rachel Brydon Jannetta President

Degree

the

Fellow  of . Chartered
Association of Certified
Accountants (FCCA)

Experience
Ms. Jannetta has been President of STL for 7 years, responsible for
the development and implementation of STL's US acquisition and
growth strategy. Ms. Jannetta's business previous experiénce dates

back to 1976 - 10 years in general managemem 6 years in the
financial sector.

Senior Vice President / Chief

Dr. Keith C. Wheatstone Operating Officer

Ph.D. Analytical Chemistry

Dr. Wheatstone has 38 years of environmmental laboratory experience,
26 years of which has been with STL. Dr. Wheatstone has held
various management positions including Director of Operations for
STL-UK. Dr. Wheatstone has worked for STL in UK, India, Puerto
Rico, Slovakia, Italy and Germany.

Heather Collins Villemaire V.P. Business Administration

B. S. Business Administration

Ms. Villemaire has 13 years experience in Business Administration
with nine years in the environmental testing industry. Her previous
experience includes various management and officer positions
including Director of Business Administration, Controller and
Director.




Sevemn Trent Laboratories, Inc.
Corporata Statemont of Qualifications
CMKOD108

EE‘HNTE“‘T LJIBDEAT‘DE[EB Supsrsag:s;ﬁﬁglégg;gg
Page 22

Experience

Mr. Miller has over 14 years experience in the environmental
. . B. S. Chemical Engineering / | laboratory industry. He was an officer of Recra Environmental where

James Miller V'P'. Sales & Marketing - Journalism he worked for eight years. In addition, Mr. Miller worked at a major

chemical company for six years.

Dr. Andrews has over 30 years of experience; beginning Savannah

General Manager of Operational Laboratories in 1975. He participated in research and method
Dr. James Andrews neral Manager of Vp Ph.D. Nutritional Biochemistry | development with EPA and has worked with NELAC. Dr. Andrews
and Technical Services . . . .
is a member of a National Academy of Sciences subcommittee and
affiliated with the ACIL.

Ms. Loring has a total of 16 years experience in the environmental
laboratory field that inciudes bench chemist, laboratory manager,
regional QA manager and laboratory director.

A member of the American Society of Safety Engineers, Mr. Nunn

Deborah Loring Corporate QA Director B. S. Chemistry

Environmental, Health & Safety . has over 15 years of experience designing, implementing and

Nathan Nunn Manager B. 8. Chemistry managing programs to comply with Federal, State and Local
regulations and eraployee training,

: . . Henning h i i i ver 22

William Henning Corporate IT Director MBA,; B. A. Sociology Mr. Henning has worked in Information Technologies for over 2

years, 19 in the pharmaceutical industry.
Dr. Burrows has over 18 years of experience in analytical chemistry
in  academic aund commercial settings. He specializes in
Dr. Richard Burrows Director of Technical Services Ph.D. Analytical Chemistry chromatography and mass spectrometry. Dr. Burrows has held
management positions at a number of labs specifically Senior
Scientist and Directory of Technology.
Ms. Ploof has over 3 years experience as Human Resource Manager
working directly with local HRM and Coordinators. Past experience
Lead Human Resources . . . .
Manager Degree in progress has included .all aspt?cts of HR, payroll processing, staff recruitment
and Affirmative Action Officer. Ms. Ploof has a total of 11 years of
Accounting experience.

Nancy Ploof

Table 3D — General Managers

Location Respnnéibilily __ ee Experience

: Stephens b . . . n
Mobile, Pensacola, Tallahassee, Mr. Stephens has over 3] years experience in environmental }aboratory

Thomas Stephens T W B. S. Chemistry business, beginning with 15 years as chemist for Florida agencies, and 15
arnpa Vest years as Lab Director and VP of Savannah Laboratories.
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Location Responsibility

Austin, Corpus Christi, Houston,
Richland, St. Louis

Degree

Ph.D. Environmental Chemistry
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Experience
Dr. Carter has over 20 years experience in the environmental testing industry.
He is currently a director of the ACIL environmental section. Academic

background includes studies in environmental chemistry and analytical
chemistry and. philosophy.

Laboratories, Westfield

Jeff Graham Knoxville, Tampa East, Miami B. S. Chemistry Mr. Graham has 16 years of experience in the enviroﬁnental laboratory field.
' Anchorage, Los  Angeles, | MBA; B. S. Petroleum Mr. FI:EIZC h.aS over 15 yéars experience in the environmental laboratory field
Roger Freize S Experience includes Lab Supervisor, Sales, Systems Manager, Laboratory
Sacrarpento Engineering
Manaper and General Manager.
Balti Noth  Cant Mr. Nebiolo has more than 20 years experience in the environmental testing
Mark Nebiolo atimore, ort Aot | M. s, Biology industry. He is experienced in all aspects of lab managerment operations and
Pittsburgh ) ; :
business development.
o Billerica, Burlington, Mr. Bayer was the former owner and founder (in 1974) of Envirotest Labs in
Ron Bayer Connecticut, Newburgh, On-Site | M. S. Environmental Science

Newburgh, NY. He has 26 years of experience in the environmental testing
field.

Robert Wyeth

Buffalo, Denver

M. S. Analytical Chemistry

Mr. Wyeth has over 30 years experience in the commercial environmental
testing industry. He is an active participant in ACIL, WEF, NELAC and
other related industry activities.

Daniel Santaniello

Edison

B. S. Electrical Engineering

Mr. Santaniello has over seven years of experience in the laboratory services
business specializing in Information Systems and Operations.
Corporate MIS Director for one and one half years.

He was

Mike Healy

| S

Chicago, Valpariaso

B. S. Environmental Biology

Mr. Healy has over 17 years experiencé in the environmental laboratory
business that includes bench chemistry, field sampling, project management
and laboratory manapement.

Dr. Jack Tuschall

L

Savannah

Ph.D. Environmental
Engineering Science

Dr. Tuschall has extensive experience in managing full-service analytical
laboratories, analytical method developruent; trace organic, inorganic and
mixed-waste analyses; design and implementation of quality assurance
programs.

Table 3 E - Key Laboratory Personnel

' Name Title Lahoratory Degree Years of Exp.




Severn Trenl Luborsiores, ina
Corporate Slatement of Quelificasons

CMK00108
Sovmpn Tavr LASORATORIS Suparseces; CMKODIO!

Name Laboratory Depee

Jesse Smith Laboratory Director | STL Mobile B.S. Science 28
Charlos Newton QA Managor STL Mobile BS.Biology 8
Jeff Curran Laboratory Director S'VI'LV Connacticurlr—‘ - ;A.S..Chemlmy 77777 S 21
TA@Q}I&& QA Mimgu STL Com;cii::ul o ;A.A.S. Aﬁ;;iiod Science - i 17
Suaan Rembert Laboratory Director | STL Pensacola B.S. Geology - 13
Kelly Hered QA Manager éTL Pensacola B.S. Chemistry - 13
Michael Spitzer Laborstory Director | STL Miami . | B.S. Chemistry 16
Theresa Giglio QA M;ﬁge; - 787TLMlun| B.S. Biology o 12
Janet Prulﬁ 7 o agt:r:lory Dil:ecior STL Tsllshassee M.P.H. Environmental l&ulth 34
Steven Wortell - ;2; ﬁ;;llﬂ STL Tellahassee BA. lmerd’xacﬂplim;;hmn\ Science 8
Andre Rachmaninoff Laboratory Director | STL Tamps West : B.S. Biology - . 2]
Kathleen Raftery QA Manager STL Tampa West SN_QC'F °°fl" Pharmaceutical and 18
Dr. Jack Tuschall . L;boutory bi;;;tor STL Savannah Ph.D. Environment;l Engim:;t_ing Science 28
Kirstin McCracken QA Manager STL Savannah B.A. Geograi:hy 7
Mike Healy Laboratory Director | STL Chicago - . B.S. Environmental Biology N 17
Raymond Frederici QA Manager STL Chicago ’ M.B.A; B.S. in Environmental Biology - 18
John O'lr);tinellw o Acting Lab Director STL Baltimore ) gcrie;; ééu;ie Wérkfr \;';l:ﬂ;perﬁence 18
Mimi Uhlfelder QA Manager STL Baltimore MS. Chemical Oceanography 3]
Dr Miﬁblel .Wheeler Lnboratory:l)rl;ojti:;c;;” STI: Elli;dcl lndSle: Westfleld Ph.D. inorgtnic Chemistry v 13
Peter Bowser QA Manager 7 WS?L’Blllerlcu and STL Wéltf‘leld - | M.8. Environmental Resource Management 7
Michael Urbnﬁ_ o ’Lnil;cr)rﬁt;)ry Director | STL Edison B.S. Chon;iatry ] 24
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Name Laboratory Degree Years of Exp.
‘Madhuri Dave | QA Manager STL Edison ' B. S. Microbiology / Chemistry . 16
Susan Tinsmith Laboratory Director STL Buffal_o B.S. Che:histry 11
Chuck Huber QA Manager STL Buffalo B. A. Chemistry 6
Lou Cercone Laboratory Director | STL Newburgh B.A. Biology . - 22
Patricia Chany QA Manager STL Newb\lrgh B.S. Environmental Chemistry 19
Chris Ouellette Laboratory Director | STL Burlington B.S. Biology 9
Kim Watson QA Manager. STL Bul_'lington B.S. Environmental Engineering 18
Peter Law Labdratory Direqtor STL On-Site Technologies Division | B.S. Environmental Sciences 18
Emanuel Hignutt Laboratory Director | STL Anchorage B. A. Chemistry 15
Dr. Rolland Grabbe QA Manager ' STL Anchorage Ph.D, Chemistry 20
Sharon Mertens Labératory Director | STL Austin B. S. Medical Technology 21
Alice Wusterhausen-Colt | QA Mﬁnager STL Austin. _ B.S. Zoology 25
Chip Meador Laboratory Director | STL Corpus Christi M. S. Botany / Ecology 19
Olga McDonald QA Manager  STL Corpus Christi B. S. Medical Technology 9
Tim O’Shields Laboratory Director | STL Denver B. S. Chemistry ) , 20
Larmry Penfold QA Manager STL Denver Chemistry Course Work & Work Experience 25
Norm Flynn Laboratory Director STL Houston M. S. Animﬂ Nutrition ' 20
LaDonna Kibler QA Manager STL Houston _ B. S. Biology & Chemistry 15
Tom Yoder Laboratory Director | STL Knoxville B. S. Business Administration 14
Dr. Chris Rigell QA Manager STL Knoxville Ph.D. Biochemistry _‘ ' 20
" Elizabeth Winger' Lab_or'atory Director | STL Los Angeles B. S. Biological Scienées .8 ;




- Nivme

SowmNTEvT LASGRATORIS

Laboratory

Severn Trent Ledorslores, no.
Corporate Stalament of Quaiihostions
CMK00108

Supersedes: CMK0010?

SevdA Aleckson
Christopher Oprandi

Opal Davis-Johnson
Rusry:';:inie
Patrick Conlon
Kevin Bull
Jodie Cames
Eric Redman
Pamela Schemer
Bill Decklmann
Brian Crandall
Rich Detar

Dr. Shibu Paul
Les Amold

Linda Moore

QA Manager

Laboratory Director

QA Manager
Laboratory Dir:cto; B
QA Manager
Laboratory Director
QA Manager
Laboratory Director
QA Manager
Laboratory Director
QA Manager
Laboratory Director
QA Manager
Laboratory Director

QA Mnﬂnger

Depee

Years of Fap.

19

STL Los Angeles B. A. Chemistry

STL North Canton B. §. Chemistry

STL North Canton A B.A Chemisty
Siﬂ:li’;ml;urgh - ;; themintry &. Blolob
STL Pittsburgh MBA; B. 8. Chemistry
STL Richland M. §. Chemistry

STL Richland B. S. Bacteriology

STL Sacramento

STL Sacramento
STL St. Louis
STL St. Louis
STL Tampa East
STL Tampa East
STL Valparaiso
STL Valparaiso

12

14

M. §. Chemical Physics
B. §. Chemistry

B. §. Biology

M.S. Health Physics

13

19

13

20

10

13

16

B. S. Chemistry B

MBA, Ph.D. Bnvironmental Cheminryi

Environmental Technologies

12

11

21

B. A. Chemistry

14
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4.1 QUALITY ASSURANCE POLICY

It is STL’s policy to:

e provide high quality, consistent, and objective environmental testing services that meet all

e generate data that are scientifically sound, legally defensible, meet project objectives, and are
appropriate for their intended use.

e provide STL clients with the highest level of professionalism and the best service practices in
the industry.

. bmldconhmnousmnpmvenmtmechammmmalllaboratory administrative, and

managerial activities.
e maintain a working environment that fosters open communication with both clients and staff.

4.1.1. Objectives of STL Quality System

The goal of the STL Quality System is to ensure that business operations are conducted with the highest
standards of professionalism in the industry.

To achieve this goal, it is necessary to provide STL clients with not only scientifically sound, well
documented, and regulatory compliant data, but also to provide the highest quality service experience
available in the industry. STL's Quality System is designed to provide a framework for continuous
improvement within the organization, minimize systematic error, and to encourage constructive,
documented problem solving.

412 Management Commitment to Quality Assurance

STmeagunmuscommmedtopmwdmgtheh:ghstquahtydataandd:cb&stomﬂmcemmc_
environmental testing industry. To ensure that data produced and reported by STL meet the requirements
of its clients and comply with the letter and spinit of municipal, state and federal regulations, STL
maintains a Quality System that is clear, effective, well communicated and supported at all levels in the
company. »

The clements that comprise STL's Quality System are outlined in detail in the Quality Management Plan.
This document can be obtained by contacting any STL facility.

4.13 Proficieacy Testing

STL analyzes Proficiency Test (PT) samples as required for accreditation and as outlined in the National
Environmental Laboratory Accreditation Conference (NELAC). Each STL facility participates in the PT
program semi-annually for each area of testing and matrix (e.g. organics, inorganics, microscopy,
radiological, microbiological; aqueous and drinking water) for which it is certified In addition to the PT
program required for NELAC accreditation, STL facilities participate in a number of additional PT
programs such as the EPA Contract Laboratory Protocol (CLP) Performance Evaluation program and the
Navy and Army Corps of Engineers Laboratory Assessment program.
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4.1.4 Double Blind Performance Evaluation

Each STL facility also participates . in a double blind performance program annually, which is
-administered by the Corporate QA Manager. An external vendor is contracted to submit double blind
samples to each STL facility. Both the level of customer service and the accuracy of the test results are
assessed objectively by the external contractor, who provides a detailed report to the Corporate QA
Director and each of the STL facilities. This is administered as a double blind program in order to assess
all facets of STL operations. i

4.1.5 Client Confidentiality and Proprietary Rights

Data and sample materials provided by the client or at the client’s request, and the results obtained by
STL, are held in confidence subject to any disclosure required by law or legal process. STL’s reports,
and the data and information provided therein, are for the exclusive use and benefit of the client, and are
not released to a third party without written consent from the client.

4.1.6 Record Retention and Archival

- STL has developed a formal record retention pohéy in its Corporate Quality Management Plan that
outlines the period of time various record types must be archived. Archives are indexed such that records
are accessible on either a project or temporal basis. Archives are protected against fire, theft, loss

. deterioration and vermin. Electronic records are protected from deterioration caused by magnehc fields

' and/or electronic deterioration. Access to archives is controlled and documented.

42 CERTIFICATIONS

STL is certified/qualified in 50 states and several federal programs. It is important to note that some
states only certify in-state labs, but accept results from out-of-state labs as long as they are certified in the
state in which they are located and pass WP/WS studies. A listing of all of STL’s certifications can be -

found in Appendix B.



| SEHn: TRENT LABORATORIES

SECTION 5

PROJECT EXPERIENCE



51 PROJECT DESCRIPTIONS

Seaﬂtrﬁnsw LAHORATORIES

Ssvamn Trent Laboratariss, Inc.

Cerp Sta ¢ of Qualift
CMK00108
‘Supersedes: CMK00107
Saptember 2000
Page 31

Although their trading names may‘have changed, the underlying strength of STL's laboratories, personnel and commitment, has remained the
same. STL’s laboratories have vast expenencc with all matrices, methods, protocols and environmental programs worklng on behalf of industry,
commerce and government. : _

5.1.1 Federal/State/Local Agencies

Client Project Type Descnptlon : :

USEPA Contract Laboratory Several STL facilities were past pamclpants in the USEPA Contract Laboratory Program for both .organic
_Program - and inorganic Statements of Work.

Engineering Firm Total Environmental STL is providing environmental analyses in support of several USACE Total Envuonmental Restoration

Restoration. Contract

Contract (TERC) Progrnms lncludmg Omaha, Kansas, Savannah and New England. Analytical services
are being performed on sites in Stratford, CT, Norwood, MA, Red Stone Arsenal, Joliet Army
Ammunition Plant and Silresim Superfund Site and include the performance of pest/PCBs, semivolatiles,
volatiles, trace explosives and CWM Degradate Agents and wet chemistry methods.

Large Muniéipality

Permit Monitoring

STL supports a municipality’s 301(h) permit monitoring efforts involving the analysis of marine sedlments
and biota for volatiles, semivolatiles, OP Pesticides/PCBs, trace metals and cyanide. ‘Methods include
vacuum distillation for the preparation of samples for volatiles and adaptations of Methods 1624 and 1625
for the analysis of volatiles and semivolatiles by isotope dilution. Additional analytical services include
BOD, COD, volatile solids, dissolved sulfide and oil and grease on marine sediments.

Environmental
Engineering Firm

NYSDEC - Analytical
Services Protocols

STL analyzed waters, soils, leachates, sediments and tars for the entire list of EPA target analytes in
accordance with NYSDEC ASP protocols and reporting requirements. This project required close
communication with the NYSDEC to establish appropriate clean-up methods for sample extracts to prevent
sample dilution due to matrix interferences.

Municipal Airport
Authority

Stormwater Monitoring

Beginning in 1993, the EPA mandated a large stormwater monitoring program to determine the source of
contamination of a major Florida river. The sampling events take place on both a monthly basis and as-
needed basis, utilizing a full range of stormwater parameters.

Airport Authority

Groundwater and Soil
Remediation

A large airport was under a mandate to assess and begin remediation of a cnmplete au'port facility.
Because of the mass amounts of samples, and the limited time frames allowed to sample, all groundwater
samples needed to be analyzed within two calendar days and all soils needed to be analyzed within three
calendar days. STL was able to supply résults consistently utilizing their seven day a week, 16-hour day
work schedule. The main constituents analyzed on this project were volatiles, semivolatiles and metals, :

United States

Various

" |STL currently holds a contract to support cooperative projects with the Air Force, Army, Navy, Natiohal
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Geological Survey
(USGS) Cooperative
Projects
NASA NPDES,RCRA
Consulting Firm Rl at Alabama Arsenal;

NPL Sites

Environmental
Consulting Firm

5.1.2

Site Cleanup of Major
Chemical Agent Disposal
Facility

Department of Defense

Client
Consulting Firm

Enrgiiha'erin'ngfiﬁnf o

Project Type
U.S. Navy - Pear] Harbor

'U.S: Navy CLEAN -

Atlantic Division
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Ducrlptlon o

Guard, EPA, BLM, other foders! state and looal agencies as well as resoarch projects within USGS.
Projects include hazardous waste site invostigations under RCRA and CERCLA; wastewater and
stormwater projocts under CWA,; drinking water projects under SDWA; ocean dredging and disposal and
various research projects. To date, well over 20,000 surface water, groundwater, drinking water, so0il,
sediment, waste, air and biota samples have been analyzed for USGS. Analyses include VOC, SVOC,
pesticides, herbicides, metals, explosives, dioxing, PCB Congeners, PAH, air toxics, radiochemistry and

| wet chemistry.

Performing according to NASA statoment of work, STL has performed various on-going projects at gites at
the Keanedy Space Center in Florida since 1997.

Several STL labs provide luppon of on-going investigations at numerom  arsonal sites, some of which wore
added to the NPL by the EPA in 1994, In total, the labs analyze samples from more than 90 sites. Some of
these sites were known chemical warfare agent sites. Samples are analyzed using SW-846 methods for a
wide variety of parameters including: VOC, SVOC, Pesticides/PCBs, explosives, Metala, TCLP, GRO,

DRO, TPHC, Thiodiglycol, White Phosphorous and wet chemistry parameters. Full Deliverable package
includes EDD.

This high-profile and politically sensitive project, under the intense lcmtmy by the ACOE, USEPA and
the state of Utah, was swarded to STL becsuse they were one of the few laboratories in the country best
qualified to handle the scope and complexity of the project. This includes incineration testing experience,
technical expertise in performing all tests required and unmatched capacity and is based on STL's

_| specialization in air toxics, dioxin and explosive analyses and leadership in MS and LCMS analyses.

Description

STL supported a consulting firm and the US Navy on & large scale study at Pearl Harbor. As part of this
project approximately 110 sediment, 30 waters and 45 tissues were analyzed for Alkyl Tin, Chlorinated
Herbicides, Metals, Low-level SVOA, SIM PAH, P/PCB, Triazines/OP Pesticides, Explosives, acid

| volatile sulfides and simultaneously extracted metals (AVS/SEM), TOC and Carbamates,

STL has performed analyses ffom 12 different Naval facilities, for s total of 24 phases, Services provided

have included full CLP analyses, explosives, wet chemistry and geotachnioal support. Electronic Data
Deliverables (EDDs) have also been supplied.

Engineering Firm

U.S. Army Corps of
Engineers

STL has been aupponing 8 USACE project at Plattsburgh Air Force Base for two years, STL has
performed full organic and inorganic CLP analyses on soil, groundwater and liquid matrices.
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Client

Project Type

Description

U.S. Army Corps of
Engineers

Quality Assurance
Laboratory

STL has been recognized by the USACE as a Quallty Assurance laboratory since 1993. USACE QA
laboratories are chosen by a technical committee based on the laboratory’s ability to meet a rigorous
validation process that exceeds the requirements set for standard USACE validation.

U.S. Army Corps of
Engineers

. Landfill Closure

As part of a clean-up from a major hurricane, the U.S. Army Corps of Engineers contracted a national
environmental firm to sample, analyze, and have a final report to them within 30 calendar days. A full

range of parameters needed to be analyzed on this project. STL was able to provxde all the req\m'ed
analytical services in 14 calendar days.

Engineering Firm

AFCEE

STL has provided support during several different project phases at Pease AFB. Maity of the initial project
samples were analyzed for GC/MS volatiles, semivolatiles, EDB, metals, PAHs, pesticides and wet chemistry
analyses for nitrate, sulfate, alkalinity and free CO2. A groundwater remediation process for Site 32 was
conducted on a rapid turn basis to monitor a treatment system. Analyses were conducted on volatiles,
semivolatiles, pentachlorophenol, TSS and metals on a 48 hour turn basis for 6 weeks.

Engineering Firm

AFCEE

STL has provided analytical support for a confidential Air Force Plume Response Project since November
1996. Over 20,000 inorgaiiic and organic analyses have been performed on water and sediment matrices
including GC/MS volatiles and semivolatiles, EDB, peshcldes/PCBs herbicides, metals and more than 20
wet chemistry parameters.

Consulting Firm

U.S. Navy CLEANTI

STL has performed a full suite of organic and i morgamc analyses followmg CLr and SW-846 protocols at
over 40 Naval facilities on the west coast. Fully validatible and summary packages have been provided
including EDDs in customized formats,

Consulting Firm

U.S. Navy BRAC -
Northern Division

STL has been providing analytical services to a major consultmg firm under an ID/IQ ‘contract with. the
Navy Northern Division at over 30 Naval installations. Analyses perfonned have included a full suite of

organic and inorganic constituents on aqueous, sohd and tissue matrices in support of RUFS, IRP, and
Risk Assessment Programs.

Consulting Firm

AFCEE

STL has been providing analytical services in support of an RUFS at Andersen AFB, Guam since 1994
All analyses have followed the strict guidelines of SW-846 protocols and the Andérsen AFB Basewide
Sampling and Analysis Plan (which STL has assisted with development). Matrices of a very complex -
nature, including monitor lizard tissue, have been analyzed under strict quality eontrol limits. All data
generated has been provided in “CLP-like” packages and electronically uploaded ifito ERPIMS.

Consulting Firm

AFCEE

Under guidance of the Hickam AFB Basewide Quality Assurance Plan and the AFCEE TRP Manual, STL
has provided analytical support at several Air Force Bases in the Pacific Rim. Analyses of organic and
inorganic constituents were performed on soil, sediment, groundwater and surface water samples.

U.S. Army Corps of
Engineers

Various

STL has provided analytical support for the U.S. Army Corps of Engineer’s site investigations nationwide
since 1986, STL has routinely evaluated various sample matrices such as water, soil/sediment, plant,
animal and fish tissues and air from over 16 USACE sites.
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5.1.3 Industrial
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Fortune 100 Chemical
Company
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De;c'rilﬁlon

Analytical support was provided to the RFI and Risk Asscasmont efforts that were performed
simultaneously at Altus AFB. This was one of the largest funded projects for flacal 1999. AFCEE
protocols were followed and miodified for APX IX analytes. Most of the 2,250 samples were analyzed for
VOC, SVOC and metals, with Full deliverable data packages in hard copy and CD-ROM fonmats. REDDs
were submitted in AFCEE's ERPIMS 4.0 format.

STL supported analysis at & hazardous waste treatment facility for the destruction of tho chemical agent
munitions stockpile in the South Pacific. The disposal system was designed to dispose of nerve agents,
blister agents, drained munitions, contaminated refuse, bulk containers, liquid wastes, oxplosives,
propellant component and other agent related waste. STL provided analytical suppert for the incinerator
tria] bums for the purpose of obtaining a new permit to continue operations that included liquid
incinerator, metal parts furnace, dunnage incinerator and the deactivation furnace system. Analyaes
includes Dioxin/furans by Method 23, 8280 and 8290, PCB congeners by High resolution GS/MS, VOC,

SVOC. Tolal chromatographic organics, metals by ICP/MS, Hexavalent Chromium by Method 0061, HCI
snd HF. N

Description

STL analyzed over 900 soil sa umples for TCL/TAL parameters over a nine-month period using CLP and
SW-846 methodologies. Several types of extract clean-up procedures were required on many samples due
to high levels of contamination. STL continues to provide analytical support to the company for on-going
remediation and groundwater monitoring,

Discharge and
Groundwater Monitoring

STL has provided analytical support at a major East Coast ‘refinery, The bulk of the project has required-
the analysis of discharge water and groundwater for organics and Inorganics using EPA 600 series
methods. Sludges have been analyzed for TCLP parameters utilizing SW-846 methods,

Electrical Uulity

Semiconductor
Manufacturer
Rsilroad Company

Brﬁarjay Relpohi:

Permit Anulysis

Contract Laboratory

STL operstes & program with & northeastern electrical utility to provide sampling and analysis for any type
of spill or environmental incident. Over the lnat flve years, STL has analyzed over 1,000 soil and oil
samples for PCBa, and other samples for PAH, volatiles, semivolatiles and GC Fingerprinting.
STL analyzes daily samples for & varlety of organic and Inorganic parameters that are permitted under
SPDES and POTW. Emergency turnaround times of 24 hours or lesa are frequently required.

STL performs sampling and analyses on groundwater remediation sites, as well as analyses for comultnnta
on hazardous spills, UST'- and site investigations.
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Client Project Type Description

Oil Company _Contract Laboratory STL analyzes samples from gas station sites, bulk terminals, production facilities and property transfers.

' Samples are also analyzed for bioattenuation, air sparging and other remedial techniques. STL works with
- | over 50 consultants on site assessments and mvestlgat\ons
Southeastern Utility Sampling and Analysis STL provides sampling and, analyses for a major southeastern utility company. Over 2000 monitoring
. wells are sampled and tested for metals and volatiles per year.

Soup Company NPBES Monitoring STL coordinates the environmental sampling schedule and provides analytical services for approximately
50 sites nationwide for a soup company. The scope of work includes wastewater sampling and analysis
and potable water sampling and analysis. Project “Site Summaries” are providéd to each site prior to each
sampling event providing instructions, parameters, methods, detection limits, reporting requirements, and
any specific details that are important to the successful execution of the program. At the completion of
each project, the project manager reviews the analyses. If any permit levels are exceeded, immediate

. notification is given to the client.
Ordnance Analytical Support STL prowdes comprehensive analytical support for a major ordnance manufacturing facility. STL has
Manufacturer

experience with, and knowledge of, the methods and regulatory requirements associated with explosive
residues and other materials common to this facility. EPA and state approved methods for the analysis of
water, soil and waste materials are employed.

Chemical Company

Environmental Testing

STL hes provided analytical support services in response to programs in support of RCRA, CERCLA,
NPDES/CWA and CAA programs. A variety of matrices have been evaluated for environmental
compliance, including water, soil/sediment and waste. Routine monitoring programs typically evaluate

these matrices for volatile, semivolatile, and i inorganic parameters for Appendix IX, TCL/TAL, Priority
Pollutants and other target analytes of concern.

Major Steel Maker

S‘ampling & Analysis,
NPDES, RCRA

STL coordinates and performs all aspects of this client’s NPDES momtormg inclnding samplmg. analysis,

datd reduction and data reporting to agencies. This NPDES permit is the most extensive in the state of
Indiana. STL coordinates all aspects of the company’s waste characterization for over 30 waste streams
within the facility. STL has developed electronic formats for all agency reporting requirements. STL

works with various consulting and engineering firms who provide site mvmtlgaﬂons and process
monitoring.

Major Electronics
Company

Waste Characterization &

Disposal

Over the past five years, STL has provided extensive waste characterization analyals and dxsposal decision
assistance for a major electronics company. STL has provided customized electrenic deliverables to

factlmes throughout the state of Texas. The laboratory was awarded that company’s *Superior Excellence
Award’ .

5.1.4 Mixed Waste
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Description

STL had been contracted to provide organic, inorganic and radiochemiatry analyses on soil, aqueous,
‘vegetation and air matrices on a weekly basis for waste and radiochemistry claasification.

STL was under contract with a large onvironmental consulting firm for the analysis of mixed waste
samples collocted from a DOE site in New York under a romoval action plan. Approximately 80 samples
were submitted for analysis within a two week period. The project included the analysis of soils and waters
for CLP organics and inorganics (TCL/TAL); TCLP; and radiological parameters including Gross
Alpha/Beta, Gamma Spectroscopy, Strontium 90 and Tritium. Data packages including comprohensive

quality assurance information, were reported within four weeks and were fully validated by the contractor's
quality assurance team.

STL has analyzed soil, aqueous, waste and fish tissue matrices for organics, inorganics, wet chemistry and
radiological analyses. Compliance with CLP and Navy CLEAN analytical protocols and deliverables is

_ | mandatory.

Ducrlptlornf

STL is under contract with an oil company for the analysis of tedlar bags and canisters for BTEX & TPH

| from UST sites throughout the United States. This work is done in support of air stripper monitoring.

STL provides monthly canister analyses of a carbon vapor extraction system for Method 8260 volatile
organic cornpounds at an Air Force Base in Ohio. Level III data deliverables are provided.

STL provided air analyses for metals and TSP utilizing 8x10” QMA filters, PUF/XAD-2 cartridges for
semivolatiles and Summa canisters for volatiles. These analyses were conducted in mppon of remediation
at a Superfund Department of Defense site in Utah,

STL has provided air analysis in support of an AFCER program that requued TO14 and Method 18

analyses since 1993. QAPP development and weekly were reports provided to the consultant. Lab
_provided AFCEE I and II deliverables.

STL was under contract to evaluate and perform modifications to EPA methods on ssmples exhibiting
highly acidic matrix, STL demonstrated that methods applied produced defensible and validatable results,
STL assisted in the sample collection of off-gas from the combustion of high level radioactive, nitric acid
solution containing hazardous metals. The following sampling trains were employed to collect the off-gas
samples: Method 0030/0031, TO-14A, Method 0040 for VOC analysis, Method 0060 for metals,
including Mercury; Modified Method 5 (0023A/0010) for PCDD/PCDF and PAH by high resolution
GC/high resolution MS; Modified Method 0010 for SVOCs.
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Client Project Type Description :
Engineering Firm Field Investigation STL analyzed subsurface soil samples for grain size, bulk density and porosity in support of a groundwater
' containment field investigation. In addition to the geotechnical parameters, soil samples were also
analyzed for TOC, sulfate and catiori exchange capacity. Groundwater samples were analyzed for TCL
_ . volatiles, TAL metals, cyanide, TSS, BOD, TOC and chloride.
Engineering Firm Site Investigation STL is currently providing analytical support to an engineering firm far their work at a site on the
Housatonic River. As part of this project, STL is analyzing approximately 140 soils per month for particle
size usmgASTM Method D422, : .
5.1.7 On-Site Technologies Division
Client Project Type - Descrlptlon ' -
Military Installation DOD Site Investigation STL's 45-foot mobile laboratory, equipped with GC/MS and a dual ECD GC, provided on-site analysis at*
- . 8 DOD site investigation. Analyses consisted of volatiles by 8260 and EDB by 504.1 to determine site
assessment and plume delineation activities conducted at this military installation. STL’s mobile
laboratory provided data on 1 hour and 24 hour turnaround times. A complete CLP-type data package and
electronic deliverables were provided every seven days. Average sample volume was 25 samples per day,
with some days requiring the analysis of up to 50 samples.
Groundwater Pump & | USEPA NPL Superfund STL is responsible for the management of this USACE validated on-site laboratory at a Superfund Pump
Treat Facility Site Remediation Project | & Treat Facility, Staffed with six full-time chemists, analyses of volatile and semivolatile organic
compounds by GC/MS, pesticides by GC/ECD, metals by ICAP and selected wet chemistry paramcters are
completed. All results are reported with five days of sample receipt.
New England USEPA NPL Superfund . | This two-phase project consisted of STL’s on-site laboratory conducting soil analysis for PCBs, lead and
Municipality Site Monitoring | copper on a 48-hour turnaround time. Over 3,500 samples were completed during this phase. The second
phase was divided between STL's fixed laboratory and mobile laboratories -and. consisted of 24-hour
turnaround time for lead and copper by XRF and GC/FID for PCB analysis, -
Engineering Firm AFCEE STL’s mobile laboratory provided analyses for EPA methods 8270 and 8021 at-Griffis A:r Fome Base.
. ' Additional services included the electronic production of AFCEE 1996 QAPP 1.1- Teporting forms.
Incineration Site On-Site Characterization STL provided the on-site characterization of drums, sludge and soils at an incineration site in Swartz

Creek, Michigan. Soils were analyzed for organic constituents to verify the remediation effectiveness.
STL also provided on-site air analyses for the duration of the project.

_ | Engineering Firm

Sample Acquisition

STL completes all required environmental sampling activities for this regional engineering firm. Services
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Waste Characterization

5.1.8  Aquatic Toxlcity

Client
Consulting Firm

Paper Company

Project Type
Superfund Site Monitoring

Toxdcity Identification
(TIE) and Toxicity
Reduction Evaluation

(TRE) Studies

5.1.9 Dredged Material Evaluation

| Cltent

| Project Type_
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Description

provided include sampling of groundwater, including low-flow technique; soil and sediments; wastewater,
including time and flow-proportional composite sampling; surface waters; sir and surface wipes. A range
of on-site analyses is also performed and all work is completed under strict chain-of-custody protocols.

STL has supported various industria! firms in waste charactorization utilizing their mobile laboratory
facilities. STL analyzed samples from 13,000 drums of unknown waste materials at a Nashua, New
Hampshire site and 15,000 drums of wasts materials at a Toms River, New Jersey site.

Description

STL was contracted by a regional cnvironmental consulting firm to provide chronic toxicity testing
services as final stage, confirmatory analyses at a remediation project in Massachusetts. Working with the
consultant, STL assisted in designing the overall scope of work, including some modified testing protocols
specifioally designed for this project’s needs, which were used to evaluate the remediation efforts recently

completed at the projoct site. All testing protocols utilized for this project were mviewed and approved by
the U.S. EPA.

STL provided an international paper company with a variety of bioassay and chemical analyses relative to
Toxicity Identification (TIE) and Toxicity Reduction Evaluation (TRE) studies. Both chronic and acute
toxicity testing protocols were utilized and over 1000 screening toxicity tests were performed to monitor
process changes within the facility.

| Description
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Client Project Type Description
Consulting Firm U.S. Army Corps of STL was contracted to provide analytical support for pmposed upland disposal of dredged material to coal

pits in Pennsylvania and West Virginia. Analytical services included a full suite of parameters including
PCB congeners and SPLP waste characterization on bulk sediment prior to and following stabilization.
All activities were performed under the strict quality control guidance of the Management and Regulation
of Dredging Activities in New Jersey's Tidal Waters (Draft, March 1996).

U.S. Army Corps of
Engineers

River Bottom Sediments

STL was contracted with the USACE for the analysis of river bottom sediments for pesticides/PCBs and a
selected group .of metals. Because these materials were bioaccumulative, STL modified methods of
sample preparation to meet the USACE'’s low detection limits.

Consulting Fu'm

U.S. Army Corps of
Engineers

STL developed a Quality Assurance Project Plan and performed chemical analyses of Chesapeake Bay
sediment proposed for dredging in 1996 and 1997. Sediment, site water, and élutriate water were analyzed
following procedures and target detection limits consistent with EPA guidelines provided in the Inland
Testing Manual (1994) for dredged material disposal in inland waters.

Consulting Firm

U.S. Army Corps of
Engineers

STL provided analytical support at Castle Astoria, New York for proposed ocean disposal of dredged
material. Sediment, site water, elutriate water, and tissue matrices were analyzed for metals, pesticides,
PCB congeners, PAHs, and TOC following the strict protocols of the Green Book and EPA Region II
Regional Implementation Manual. For this project, STL developed a chelation extraction procedure. for
metals determination in site and elutriate water to meet all project required detection limits.

Consulting Firm

New York/New Jersey Port
Authority

STL, in association with a major consulting firm, was tasked with finding acceptnble disposal alternatives
for natural red clay found in the navigation channels of the Newark Bay and Staten Island Kills Complex
Biota analyses were performed after a 28-day bioaccumulation period. All analyses were performed in
accordance with the EPA Region II Regional Implementation Manual and on an accelerated turnaround.

U.S. Amy Corps of
Engineers

Dredged Material
Eva!uation

The U.S. Army Corps of Engineers requested that STL develop the data necessary to determine the
continued suitability for ocean disposal of material proposed to be dredged during the construction of the
Bayou Casotte Turning Basin and Pass Christian Harbor, Mississippi. Physical characteristics, chemical
contamination, and bioaccumulation- potential were compared to a reference area in the Mississippi Sound

to determine similarity. A full suite of organic and inorganic analyses including AVS/SEM was performed
on sediment and tissue matrices. .

5.1.10 Tissue Analyses

I i’roject Type

| Description

[ Client _
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Client | ProjectType | Description _
U.S. Anny, Rocky Biota Analysia Under this contract, STL doveloped PMRMA approved analytical protocols for the low level
Mountsin Arsenal determination of organochlorine pesticides, mercury, and arsenic on plant and animal tissue. Electronic

- B o ___| data deliverables were provided in accordance with USACE [RDMIS requirements.

Consulting Firm U.S. Navy CLEAN Il - STL performed chemical analyses on sediment, s0il, eluats, clutriate, water, small mammal, and animal

Consulting Firm

UJ.S. Air Force,
Armstrong
Laboratories
Consulting Firm
Consulting Firm

Consulting Firm

Chemical Corapany

Environmental Firm

Ecological Risk
Assessment Support

U.S. Army Corps of
Engineers

Public Health & Ecological
Risk Assessment Suppon

Ecology Risk Assessment
Support

Fish Tissue Analysis
U.S. Army Corps of
Engineers

Fish Sﬁnplel

Analysis of Tissue

tissue samples in support of an onshore ecological risk sssessment of the Navy's Mare Island, Califomia
facility. This was a very challenging project due to the variety and complexity of matrices and large
sample volume received within a very short window. All project and data quality objectives were met
within the requirod timeframe.

STL provided analytical services to a major consulting firm in support of a removal action at Fort Totten,

New York. Fish, oyster, and mussel tissue were tested for mercury, one of the main contaminants of
concemn at the site.

STL was contracted to provide snalytical services in support of an investigation of the water, sediment,
and biotic population quality of Leon Creek, which flows through Kelly AFB. Tissue samples from
selected trophic levels in the stream were tested for a full suite of organic and inorganic constituents to
caicuinte Biological Concentration Factors as part of the ecological risk assessment.

STL performed tissue analysis of fish, earthworms, and small mammals. Strict homogenization
procedures were followed in preparstion of small mammal analysis due to biohazard potential. Blectronic
data transfer files were provided in accordance with USAEC IRDMIS requirements.

STL evaluated concentrations of arsenic, mercury, PCBs, and organochlorine pesticides in the edible
portions of fish from the Potomac and Anscostia River. Analyses were performed as part of the current
NPDES permit for the Blue Plains WWTP.

STL analyzed fish and shellfish for PCBs and metals to determine exposure to predators and estimate risk

to human health. Additionally, tissue analyses were performed after a 28-day bioaccummulation exposure
period in support of sediment evaluation activities,. =@~

STL's client nceded to analyze thousands of fish samples of varying species and lipid content over a
relatively short period of time. This project required the participation of a large number of laboratories
and the client wanted to demonstrate and maintain comparability between all the laboratories' results.
STL developed and validated & fish/biological tissus method apecifically for this project, including the
production of a fish tissue standard reference material for use by all the participating laboratories.

The analytical work provided for this project included the preparation and aalysis of tissue from various
plants and animals. The animal tissue consisted of that from the whole body homogenization of frogs,
earthworms and voles. The analyses included pesticidés and PCBs by Method 8080, semivolatile organica

_| by Method 1625 and trace metals by Methods §010/7471.
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‘Client Project Type Description .
Consulting Firm Phase I and IIA Analytical | STL has concluded Phase II and IIA analytical studies for PCB congeners in fish, tissue, soil and water on
Studies

the Hudson River with a consultmg firm as part of the Hudson River PCB Reassessment RUFS under an
ARCS coniract with EPA Region II. Dual column capillary GC/ECD was used to quantify close to one
thousand samples for over one hundred target congeners, Hngh resolution cormg was used in the project
and PCB patterns were correlated to historical events on the river.

Various Clients

Various 'I:issue_ Analysis

Thousands of tissue samples have been analyzed for various clients over the past ten years, Tlssue
samples have included various anirnal tissue and organs from worms, birds, reptiles, caddis fly larvae,
bovine blood, human blood serum bovine milk, plant tissue and insects.

5.1.11 Dioxin Analysis

Client Project Type Descg)tmn
Major Paper Mill Routine Monitoring and STL conducts dioxin/furan analyses by Method 1613A and Method 8290 on sediment, influent, effluent,
Process Control pulp, paper and fish tissues. Analysis of fish tissue has been done annually for a major paper company at
various locations since 1988. In general, STL provides more than 100 d:oxm/fnran analysis on fish tissue
“sample for several pulp/paper clients throughout the United States.
Wastewater Monitoring Programs STL provides dioxin/firan analysis to various municipalities and sanitation agencles utilizing methods
Treatment Plants

1613, 8280 and 8290 on aqueous, sludge, ocean sediment matrices. STL's history with some clients date
back to 1990.

Consulting Engineers

Air Force Base

STL has provided routine analytical testing mcludmg dloxm/furan analysis by Method 8290 on soils, |
aqueous and liquid waste samples since 1992. All data provided included validatable data packages (CLP-
like) and electronic deliverables in IRPMS format.

US Geological On-going Monitoring STL provides dioxin analysis using Method 8290 to support on-going monitoring at Lake Tahoe, CA and
Survey Lake Mead, NV since 1995. Sediments, waters and semi-permeable membrane dislysates age analyzed.
EPA Moenitoring STL has provided support for dioxin/furan analyses to Region IX EPA since 1995, Most projects
: conformed to project-specific QA/QC requirements with CLP-like forms presentad in a validatable data
package. Method 1613A for soils and waters used.
USDA Analysis of Livestock Feed

STL provided analytical support to numerous pouliry plams catfish fmna and a c!ay manufacturer
involved in an investigation of potentially contaminated livestock and hvestock feed. Over 100 samples

were analyzed on a quick TAT (2 —5 days) for 2,3,7,8-TCDD by Method 1613A. Samples included feed,
clay, catfish filets, fish oil, eggs, poultry tissue and poultry fat.
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Client
U. S. Army Corps of
Engineers

Department of Energy

Project Type
FUSRAP

Department of Energy
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Description

STL, as an MRD validated and NRC approved laboratory, provides analytical support of threc FUSRAP
sites in St. Louis. In addition to the mixed waste analysis for VOC, SVOC, the Iaboratory also performs
Gamma Spectroscopy and lsotopic Thorium. CLP-like data packages and ASCII data file electronic
deliverables were reported. Period of performance: 1991 though 2001.

DOE administers the bioasssy program in support of remediation work for all contractors at the Hanford
Site in Richland, Washington and the environmental program in support of site monitoring at Hanford.
STL performs analysis for (routine and rapid TAT) of urine and fecal samples for the following isotopes:
Americium, Curium, Plutonium, Strontium, Thorium, Tritium and Uranium (Isotopic and Total). STL also
conducts analysis of air particulates, water, soil/sediment, milk, wine, vegetation, wildlife, vegetables and

silica gol for the following additional isotopes: Carbon, Gamma isotopes, Groas Alpha & Beta, lodine,
Radium and Technetium.

'Radiochemistry Bioassay

STL supports a bioassay program in support of activities at several mid-western sites. The lab performs
analysis of urine samples for routine tumaround times for Americium, Curium, Neptunium, Plutonium,
Strontium, Technetium, Thorium, Tritium and Uranium (Isotopic and Total).

Department of Energy

Radiochemical

Characterization

Environmental and Waste

STL performs analysis of water, soil/sediment, building materials, concrete and waste for routine and rapid
TAT for the following isotopes: Americium, Carbon, Curium, Gamma Isotopes, Gross Alpha and Beta,
Iodine, Neptunium, Plutonium, Radium, Strontium, Technetium, Thorlum, Tritium and Uranium (Isotopic
and Total). This analyses is in support of the remediation work at the Hanford site in Richland, WA.
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STLAASG (Denver)
STL Anchorage
STL Baltimore
STL Buffalo
STL Burlington
STL Chicago
STL Consecticut

STL Corpus Christt
" STLDenver
SIL Edison
STL Houston
- STL Knoxville
STLLos Angeles

STL Miami
STL Mobile
STL Newburgh
STL North Canton
STL On-Site Technologles
STL Pensacola
STL Pittsburgh
STl Richland

STL Sacramento
STL Savannah
STL Tallahassee
STL Tampa East

STL TampaWest
STL Valparaiso

STL Westficld & STI. Billericat

3 _Analytical Fraction _ | . Methods .

Volatiles by GCMS - PPITCUTTO

Volatiles, Drinking Water EPA 5242 x| x| x]|x x | x x| x X x| x| xjpxix x| x{x
\olatiles EPA 624 X x | xpxbx | x]x|[x]x x| x X X ] X Xpx px |l x{x{x|x
Mes SYY 50308 / 82608 X xlxgx | xixpxjx}x X x| x X X | x x| xix xbxx!x|x
Volatiles SW 50358/ 82608 X xIxix ] xbPx]x]x]x X x | x X X | x xIxgxxix|x]x
Volaliles, Appendix IX List SW 82608 X X xpxpxpx{x}x X X X x | x X {x|x x| x
Volatiles EPA SOW OLM03.2 x| xpx{x}x X X X | X x| x Ix

Volatiles EPA SOW QLM04.1 ™™ x| x | x X X

Volatiles, Low Level CLP SAMLC {OLCOZ.1) XX |x|x X X X X x| x

Tentalively Identified Compounds {TiCs) EPA 624, SW 82608, EPA 524.2 X[ X|x[x X X X { X X X{X1{x
Volatiles, isotope Dilution 1624 X x| x

Volatiles, Vacuum Distillation 1624 X

|Soil Volatile Methano! Prep State Specific X x | x xbx{x]x]x
Volatiles by GC

Valatiles, Drinking Water EPA 502.2 X { x

VOC Purgeable Halocarbons EPA 601 x| x X X X X X | x| x X
VOC Purgeable Halocarbons SW 50308/80218 x{x X 1 X X X X | X X X | x
VOC Purgeable Halocarbons - SW 5035/80218 x{x X[ X X X)X | x X | X X
\VOC Purgeable Aromatics (BTEX/DCBICB only) EPA 602 X x| x| x[x x| x{x|x X{X|x X XX xixfpxix X
|VOC Purgeable Aromatics (BTEX/DCBICB only) SW 50308/80218 X x| x[x x{x x{x (x| x| x]x|x x| x Y xixIx]x
VQC Purgeatle Aromalics SW 5035780218 X x| x x| x x| x X[ x]x x | x X
VOC (in Series) 601/602 / SW 50308/ 80108 /8021B X\ X X X xPx | x]x % x| x X x| x X
Full Method List (1) SW 50308 /80218 x| x X xix|xlx x| x

Full Methad List (1) SW5035/80218 x| x X x| xtx X | x

BTEX and GRO (Plus MTBE) Mod. SW 50308 /80158/80218 X Px x| x|x X x{x x| x{x{x{x X{x{x{x|x{x|{x
BTEX and GRO (Pius MTBE) SW 5035/8015 /80218 X | X X X | X x [ x{x x| X[ x 1x




Severn Trent Laboratones, Inc.

: Corporata Statemont of Qualifications
L ] CMKO0108
m CrvEer TREMT LABDRAIOIAS Supersedos: CMKO0107
Saptember 2000
Appendix A
BTEX (Plus MTBE) SW 50308 /80218 x| x| x X X |x X xPxIx[x]x{x{xlx
BTEX {Plus MTBE) SW5035/8021B X | x]x X X X x x| x
Gasoline Range Organics (GRO) CA LUFT iod. SW 50308 / 8015 x {x|x X X X X X X
Gasaline Range Organics (GRO) Mod. SW 5035/ 8015 X | x{x X X X x| x X X | x
Gasoline Range Organics (GRO) SW 50308/80158 X X X
Gasoline Range Crganics (GRO) Alaska AK101 X X
Gasoline Range Qrganics (GRO) WA, OR NWTPH-GX X
Gasoline Range Organics {(GRC) Maine 4.2.47 X
Gasaline Range Organics (GRO) Tennessee P
Volalile Petroleum Hydrocarbons MADEP VPH (2) X X X X "
Volatile Petroleum Hydrocarbons (lowa) OA-1 X X X
DBCP & EDB EPA 504.1 x| x| x X | x X xpx{xfxlx}x
DBCP, TCP and EDB SW 8011 x| x X X X X
DBCP & EDB SW 8011 X X | X X x|{x|{x|x|x
GG Fingerprint Scan Mod. SW 8015 X x| x X x| x X1 x| x| x]|x
VOC-DA|-Direct Aqueaus Injection SW 80158 X X X | x X x | x %
VOC-DA! - Appendix IX List SW 80158 X ’ x| x X
VOC-DAI (HAPS) NCASI x .
Alcohols (Select List) SW 80158 X X X x| x X
PHC QAM-025-10/91
Sail Volatite Methanol Prep, each State Spedific x | x| x X | X X x x| xdx{xIxfx]x
MN -VCC EPA 465E & 465C, State 465D
Semivolatiles by GC/MS - PPTCLTTO
Semivolatiles EPA 525 X x| x
Semivolatiles EPA 625/ SW 8270C X P x[x X x | x X xlxpx{x]x{x{x]x
Semivolaliles, Appendix X List SwW8270C X | x{x X X X x| x1x X
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. Analytical Fraction Methods
Semivolaliles EPA SOW OLMD3.2 x| x{x|x]x X X X x| x X[ x| X
Semivolaliles EPA SOW OLM04.1 ™ x| x!x X x
Semivolatiles, Low Level CLP SAMLC (OLCO2.1) x{x{x]|x X X X X X X
Semivolatiles, Isotopic Dilution 1625 X
Polynuclear Aromatic Hydrocarbons (PAHs) EPA 625/ SW8270C X | x xpxIxpxlxjx]x]x xdx ) x ) x I xdxfx)x)x xix ) x ) xix)x]x]x
PAHs GC/MS SIM Low Level lon Trap Spy Inject GC/MS X X
\PAHs GC/MS SIM Low Level STL Method X | X X X
PAHs GC/MS Scan Low Level SW8270C x| x X X x ] x| x
Tentatively Identified compounds All Methods XX X px i x g px i s fxdxpxIxfxixix{xfxpx{xlx XX px | x| x[x X
Dioxins / Furans SW 8280 X %1 x
TCOD EPA 613 X X1 X
Semlvolatiles by GC
Diesel Range Organics {DRO) Mod. SW 3510/3550/8015B X xxlxfxixf{x|x|x|x lxdx I xIx]x|x xIx|x{x[xf{x|x|x
Diesel Range Organics (DRQO} CA LUFT CA LUFT X x4 X X X X X X X X X
Diesel Range Organics (DRO) WIDNR (13} X | x X
Diesel Range Organics (DRO) Alaska AK102 X X X X
Diesel Range Organics (DRO) WA,OR NWTPH-DX X
Diesel Range Organics {DRO) Maine 41.25 X
Total Chromatographable Qrganics (TCO) Mod. SW 8015 X X X
Alaska Residual Range Organics AK103 X X X X
Fiorida Petroleum Residual Organic FL-PRO(3) X X | x X X X x| x| x
Texas Total Petroleum Hydrocarbons TNRCC Method 1005 X X X X X
Phengls EPA 604/SW 8040 X X
Palynuclear Aromalic Hydrocarbons SW 8100 X | X X x| x x| x X X X
Exvractable Petroleum Hydrocarbons TN EPH (4) X X X X X
Extraclable Petroleum Hydracarbans MADEP EPH (5) X X X X M
Extraciable Pelrc'sum Hydrocarbons (lowa) "0A-2 X X X
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Alkyltins STL Method X | 1 1 ]
Percent Lipids STL Methed X X

Immunoassay Screen {Herb) EPA 4015 X | x

Phenols SWB041 X

Pesticides / PCBs

Peslicides/PCBs Drinking Water EPA 505 X X

Qrganochlorine Pesticides / PCBs ' EPA 608 / SW 8081A/8082 xpx Px xpxbx fxbxixx]xfxx X x| x]x|x|x X X px x| xixixx
QOrganochiorine Pesticides / PCBs, Apx IX List SW 8081A/8082 : X[ xixIx|{x}xixjx X x [ x]x X{x X |x XX {x!|x
Organachlarine Pesticides { PCBs EPA SOW OLM03.2 x{x{xix X X X xix X X
Qrganachlorine Pesticides / PCBs EPA SOW OLM04.1* x{x}x X X

Organochiorine Pesticides / PCBs CLP SAMLC (0LCO2.1) x| x{x|x X 1 x %
Organochlorine Peslicides EPA608/SW8081A x| x [ xlx)x])x]|x x | x x| x{xIx{x{x]x X X P x]xix x| x
Polychlorinated Biphenyls (PCBs) SW 8082 X P x [ x]x{x|x|x|xjx x| x]x|x]x X | x1x]|x XPx | x| x{x[x|[x]|x
Polyrhinrinated Biphenyls (PCB:\ in ol SW 3580A/8082 x I x x{xpx{xix|x|x xix|xlx XX X x{x1x|x x| x
[ Triazine Pesticides EPA 619 X X X | x X X
Organophosphorous Pesticides SW8141A x b xlx]x X[ xjix{x X | x X X X X x| x
Organophosphorous Pesticides, Apx X List SWa141A XX ]x X x| x x| x x| x X X

PCB Congeners GC/MS Method 680 X X x| x

PCB Congeners STL Method (8082) % X X

PCB Coplanars STL Method X X X

Herbicides

Chlorinaled Herbicides, Drinking Water EPA515.1 X X[ x]x X X X X
Chlorinated Herbicides EPA 615 X |- X X {x X X X X %
Chlorinated Herbicides, Appendix IX List SW 81508 X X x| x x| x| x|x X
Chlorinaled Herbicides SWE151A x P x1x]x X X | x| x x| x| x]x X | x x| xlx]x]x
Chlorinated Herbicides {exc. MCPPMCPA) SWE151A x [ x {x[x[x] X x| x X X x| x!x{xlx!x
Chlorinated Herbicides, Appendix IX List SWB151A x | x|px{x|x|x X x [ x U x| x X | x xtx x| x X
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STL Anchorage

STL Austin
) STL Baltimore

STL. Buffalo
STL Burlington

STL Chicago
STL Connecticut
STL Corpus Christi

STL Denver

STi.Edison
STL Housfon

STL Knoxville

STL Los Angeles

STL Miami
STL Mobile
STL Newburgh
STL North Canton

STL On-Site Technologies

STL Pensacola

STL Pitsburgh
STL Richland
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STL Sacramento
. STL Savannah
STL Taliahassee
STL Tampa East
STL Tampa West
STL Valparaiso
STL Westfield & STL Billerica¥

‘Analytical Fraction " Methods

GC | GC/MS Clean Up
Alumina Cleanup SW 36108 X x{ x| x|x X X X X
Alumina Cleanup SW 36118 X X X ) X x| x X

Florisil Cleanup SW 36208 x [ xPxbxx|{x|x][x X xIPx x| xyx]|x{x x| x| x|x X | x
Silica Gel Cleanup SW3630C X x | x X X x| x P x|x Xx{x|x]x X
GEC _ SW 36404 X [ xix|x|[x]x x | x X X X {x[xf[x]x x x| x[x X
Acid-Base Partition Cleanup SW 36508 (Mod.) X x| x X X X X x| x P x| x]x x| x X X
Su_lfur Cleanup SW 36608 XIx{xfxIx{x[x}]x{x Xl x| x| x| x| x{x{x|x XEx{xypx[x{x|x}x
Acid Cleanup SW 3665A X Xxy{xtx{x|x]|x X x| x|« x| x X xixpxfx{x|x

High Performance Liquid Chromatography -

HPLC

Palynuclear Afomalic Hydrocarbons (PAHS) EPA 610 X x 1 x X X X | X x| x]x|x X
Polynuclear Aromatic Hydrocarbans (PAHS) SW8310 X X | X X X x| x xfx x| xlx

Explosives SW 8330 X X | x X X X X | x

Explosives CHPPM X X

Carbamales EPA 5311 X

| Carbamates EPA 632 X | X X X

R i S A R §{‘3"4@ 5 S0 3 % P 009

% L G
INORGANIC FRACTIONS - Metals

PP Hetals (13} 200.7, 245.1 1 SW 60108, 747047747 1A Xy x [ x[xpx ] xix| x| xjx|x XPXf{x x| x}ix]x Xtxixix|xt x| x| x
TAL Metals (23) 200.7, 245.1 1 SW 60108, 7470A/7471A Yy lx [xtxbxdxtxixtxi{x]x x[x{xixixtxlx xPxixdxlxtbx|x)x
TAL Metals (23) EPA SOWILMO4.0 x | x [ x| x]x ) X X X X x| x X x X X

RCRA Metals (7) 200.7, 245.1 ] SW 60108, 7470A/747 1A ol xixPx i xix [ x]xf{x|{x{x xix x| x| x| x]x X x| xix|xtxtx|x
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ICP Metals EPA 200.7 / SW 60108 x | x{x|x|x]x x| x X XX X X X xix{xixix{xlx|x
ICP Metals EPA SOW ILMOA4.0 x| x{x{x|x X X X X X | x x| 1x X
Furnace Metals EPA 200 Series, 7000 Series x | x]x x| x X X X {x x x| x{x]x{x{x]x
Furnace Metals EPA SOW ILMO4.0 x| x X | x X X | x x| x| x X
Furnace Metals EPA 200.9 x | x X | x X X X X X | x
Furnace Melals SM1311B X
Mercury-Hg (cold vapor) EPA 245.1, SW 7470A/74T1A x| x[xlx]x]x x| x x| x X X x| x x x| x]xix[x{x]|x
Mercury-Hg (cold vapor) EPA SOW ILMO4.0 x| x|x]x X X X X X1 x X[ x| x X
Metals Preparalion SW 30508 x Px[x]Px]x]x X | x X X X x| x X xpx | x|{xpx|xy{x
Metals Preparation SW 30054, SW 30104, SW3020A x [ x x| x| x]|x x | x x| x X X X [ x x x| xIxPx]x|[x|x
Melals Preparation SW3051, CEM, SWa052 X
Metals Preparation SM3030C, SMI030E X X
TCLP SW 134 x | x|x x| x X x| x X X X | x xix|x|x|x X
SPLP SW 1312 I x]x x| x X x| x X X X | X xix|x{x{x|x{x
CAWE.T. Test CA Tille 22 X | X X | x X x| x X X
Metals, Appendix IX SW 6010B, 7000 Series x jxlx}x X X x| x X X X X x| x|x|{x]x
Metals, Appendix 1 SW 60108, 7000 Series x | x|x X X | x X X X
MEP (Multiple Extraction Procedure) X X X x| x|x|x]x
SPECIAL TEST CATEGORIES
Air Analysrs
NIOSH Methods:
GCAS Confirmation of GC Components Mod. SW 50308 / 8260 X X x| % X
GC/MS Screen (10 TICs) Non-quantitalive Mod. SW 50308/ 8260 X x| x ”
Aldehyde Screen NIOSH 2539 "
GC/FID Screen (non-quantitative) ~ -
BTEX NIOSH 1501 X "
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BTEX and TPH Mod. SW 80158/ 80218, EPA 18 X X x| x
Naphthas NIOSH 1550 X
Pesticides (GC-ECD) NIOSH 1550 X
Chlordane NIOSH 5278 %
PCBs in Air, Oil or Wipe NIOSH 5503 X X
Polynuclear Aromatic Hydrocarbans (PAH) NIOSH 5515 M
Phenols NIOSH 3502 M
Metals by ICP NIOSH 7300 X X "
t4etals by Graphite Furnace NIOSH 7300 X X X
Mercury NIOSH 6005 X X X
Formaldehyde NIOSH 3508 X
Cyanide NIOSH 7904 Ix M
Nufsance Dust NIOSH 0500, PM10 X x
Ambient Air
Volatile Aromalic Hydrocarbons TO-1 (6) X X
Volatiles 10-2 X X
BTEX & MTBE 70-3
Pesticide by GC 104 X ¥ | x
Polyaromatic Hydrocarbons by GC/MS T0-13(6) X X % | x
Polyarcmatic Hydrocarbans by SIM T0-13(6) X X X | x
[Canister Sample by GC/MS Mod. TO-14 (6) X X X X
Canisler Sample by GCIMS - SIM Mod. TO-14 (6) X X X
Tentative dentified Compounds {TICs +10) Mod. TO-14 {6) X X X X
Canister Sample by GC/MS (Polar/Non-Polar) TO-15 X
Rental - § liter Summa Canisters - X X X X
[Purcrase of TENAX lubes, tedlar bags X X X X
Gases
Dissolved Gases RSK-175 X X
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X X
Fixed Gases ASTM D1946 X
Specizlly Organics By KRG GHENS
Dioxins/Furans 8280 x "
Dioxins/Furans 8290 X X
Dioxins/Furans 1613 X X
PCBs (Congeners) 1668 (Mod) X X
Peslicides STL Methad X X
Polynuciear Aromatic Hydrocarbons CARB 429 (Mod) X X
Soeciify Organics by HPLOHS
Triazines X
Carbamates -
Explosives :
Chemical Warfare Degradates X
Impurity identificaion under GLF
HPLC/MS method development
Sowvrre 7esting
Volatile Organic Sampling Trains 0030/504 1A/82608 X
Semi-Volaliles 0010/3542/8270C X X
Peslicides 0010/3542/80B1A X X
PCBs (Congeners) 0010/3542/1668 (Mod) X X
Dioxins/Furans . 0023A/8290 X X
Dioxins/F urans Method 23 X X
Polynuclear Aromatic Hydrocarbans 0010/3542/CARB 429 (Mod) X X
Total Chromatographical Organics/Gravimetric 0010/3542/EPA TCO/Grav X X
Multi-metals train 0060/60108/747 1A X X
Mutti-metals train Method 29/6010B/7471A X X
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Anion Impinger Solutions (CI, F, Br) 0050/9056/9057 X
Alr train particulate Filters PM-10 x
Media preparalion VOST, XAD, filters "
Asbasios Anajysis /iovsb13! Kygiene
Polarized Light Microscopy (PLM) EPA 600/M4-82-020 X
Phase Contrast Microscopy (PCM) PCM NIOSH 7400 :
Transmission Electron Microscapy (TEM) EPA Phase |l 600/4-83-042 .
Non-Friable Organically Bound PLMITEM "
chemica! Degradatbion Agents
Thiodiglycal STL. Method X X X
DiMP/DMMP STL Method X X
|IMPAMPA STL Method X X
Organosulfur Compounds STL Method X X
1BZ STL Method X X
Nircquanidine STL Method ) X T
Nitroceliulose STL Method X
Ech\omtes {in process) STL Method ©
E’mvscgo/ Services
| Scanning Electron Microscopy (SEM) SEM "
| SEMA wiith X-ray Spectroscopy EDX, WEDX X
TEM with X-ray Spectroscopy TEM-EDX M
Compuler Assisted Iicroscopy:
PSA TEM 200+ SEM, Light Microscopy p
Founer Transfer Infra Red Spectroscopy FTIR "
Hardness Testing "
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1CPAHS EPA 2008, SW 8020 X X 1 X M
Radiologikal Servikces
Water/ Wastewaler
Americium-sotopic (Am-241) Mod. HASL-300 (10} M x
Carbon-14 (C-14) Mod. EPA C-01 (8) X
Curium-244 (Cm0244) HASL-300 Mod. X
Carbon-14 (C-14) Mod. EPA C01 (7) "
Cutium-lsotopic (Cm-242, 244) Mad. HASL-300 {10) X
Gamma Speclroscopy Mod. EPA 901.1(7) X
Gamma Spectroscopy ASTM D3649-91 M
Gross Alpha / Gross Beta Mod. EPA 900.0 (7) "
Gross Alpha / Gross Beta EPA 9310 M
Neptunium-237 (Np-237) Mod. HASL-300 (10} X
Plitnnium-lsotopic (Pu-238, 239/240) Mod. HASL-300 {10} X
Radium-228 EPA903.1(7) % X
Radium-228 Mod. EPA 804.0 X "
Radium-Total Alpha Emitters EPA 903.0 (7} X
Radium-Total Alpha Mod. ASTM D2460 %
Strontium-90 Mod. DOE RP500 (9) X
Stontium-90 Mod. HASL-300 (10) "
Technetium-39 (Tc-99) Mod. DOE RP550 (9) X
Techretium-39 {Tc-99) Mod. HASL-300 (10} X
Thorium-lsotopic (Th-228, 230, 232) Mod. HASL-300 (10) x
Tritium Mod. EPA 906.0 (7) X X
Isolopic Plutonium (Pu-238, 233. 240) HASL-300 (10) X
Isotopic Thorium (Th-228, 230, 232) HASL-300 (10) M
Uranium-Isotpolc {U-234, 235, 238) Mod. HASL-300 (10) X X
Uranium-Total (U) ASTM D5174-91 M
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STL Anchorage _
STLAwtn .
STL Baltimore
STL Buffalo
STL Burlington
STLChicago
STL Connecticut
ﬁLCorpuschrlsll
STL Denver
STL Edison
STL Houston
STL Knoxville
STL Los Angeles
STL Miaml
STL Mobile
STL Newburgh
STL North Canton
STL On-Site Technologles
STL Pensacola
STL Pitsburgh
STLRichland
STL Sacramento
STL Savannalt
STL Tallahassee
STLTampaEast
STL Tampa West
.STL Valparaiso
STL Westfield & STL Billerlca¢

=
g
H
=
]
E
=
(7]

ytical Fraction

Solds

Methods

Americium-lsotopic (Am-241)

Mod. HASL-300 (10)

Carbon-14 (C-14)

Mod. EPA G-01 (B)

Curium-Isotopic (Cm-242, 244)

Mod. HASL-300 {10}

Gamma Speclroscopy HASL-300 (10}
Gamma Specboscopy ASTM D3643-91
Gross Alpha/ Gross Beta DOE RP 720
Gross Alpha / Gross Bela EPA 9310/ SM16

iNeptunium-237 (Np-237)

Mod. HASL-300 (10}

Plutonium-Isotopic (Pu-238, 239/240)

Mod. HASL-300 (10)

Radium-226 HASL-300
Radium-226 ASTM D3649-91
Radium-228 Mod. EPA 904.0
Radium-228 ASTHM D3649-91
Radiwum-Total Aipha Mod. ASTM D2460
Stranium-y0 Mod. DOE RP500 {9)

Strontbum-90

Mod. HASL-300 (10)

Technetum-89 (Tc-99)

Mod. DOE RP550 {3)

Technetum-59 (Tc-99)

Mod_ HASL-300 (10)

Thorium-Isotopic (Th-228, 230, 232)

HASL-300 (10)

Tritium

Mod. PNL-ALO-441

Tritium

Mod. EMSL-LV-0539-17

Isqtopic Plutenium (Pu-238, 239. 240) HASL-300 {10)
isolopic Thorium (Th-228, 230, 232) HASL-300 (10)
Uranium-Isotepic (U-234, 236, 238) HASL-300 (10)

Uranium-Total (U)

ASTM D5174-91

Drinking Water
Gamma Speclroscopy

EPA 9011
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] Analytical Fraction Methods
Gross Alpha / Gross Beta EPA 800.0 (7) X X
Radium-226 EPA 8031 X X
Radium-228 EPAS04.0 X X
Radium-Gross Alpha Mod. ASTM D2460 X
Radon-222 {Rn-222) EPAS13.0 X
Stronlium-90 EPA 905.0 (7) X
Strontium-90 Mod. HASL-300 (10) X
Tritium Mod. EPA 906.0 (7) X X
So/ 7ests
Grain Size ASTM D442 X
Soil Compaction ASTM D638 X
Specific Gravity ASTHM DBHM X X
Specific Gravity ASTM D 12098 X X
Maisture Content ASTM D2216 X 1X X X X
Moisture Content SM 2540G . X X
Soil Permeability ASTM D2434 X
Sail Classification ASTM D2487/2488 X
Atterburg Limits ASTM D4318 X
Hydraulic Conductvity ASTM D5084 X
Joxkokogy
Freshwater Whole Effluent Toxicity ceriodaphnia & promelas pimephales X
Saltwater Whole Effluent Toxicily Sheepshead minnow & mysids M
INORGANIC FRACTIONS
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Acidity EPA 305.1 X | x X X x|x X x| x|x X | x

Acidity EPA 305.2 X X X 2] x x| x X X X

Acidity SM18 23108 X X x | x X X X X :

Alkalinity, Hydroxide EPA 310.1 / SM 23208 X X X x | x X X} x X x| x

Alkalinity, Tolal EPA 310.1 x| x X X x|x ‘X x| x Xixtxix|xix]x

Alkalinity, Tolal EPA 310.2 X

Alkalinity, Total SM18 B 23208 X X ] x X X | x X x|z X x{x|x

Alkalinity, Bicarbonate EPA 310.1 x{xi{x|x X x| x x | x x{x|x|x{x|x][|x

Alkalinity, Bicarbonate SM 406C X X x| x X X X

Alkalinity, Bicarbonate SM18 B 23208 X X X x| x X ) |x x | x

Alkalinity, Carbonate EPA 310.1 x{x|xix X XX X x| x xixIxIx|x]x

Alkalinity, Carbonate - SM18 B 23208 X X X x{x X X X X

Anion Exchange Capacity SW 9080 ] X X

Anions, by IC {Br, PO4, S04, NO3, €\, F) . EPA 300.1 / SW 9056 x| x % X X X X %

Anions, by 1C (Br, PO4, SO4, NO3, NO,,Cl, F) EPA 300.0/ SWO056 x|x]x]x X X X xIx]xlx1Tx X

Anions, by IC (Br, POy, SO4, NO3, NO, Cl) SM41108 X X x| X

AOX 1631 TxTx ;

Ash ASTM D482 X X X x| x|x x| X

Ash SM 2540G X X|Xx X X x| x

Ash ASTM D-3174 X X! x X X X

ASTM Leaching Procedure ASTM D3987 X |x X X X X X x| x

BODS EPA 405.1 x|xjxix X X1 x X x| x x| x I x| x]xtxx]x

BODS SM18 52108 X X ]X X X|x X XX xix X x| x|x

CBODS SM18 52108 x| x| x| x X, x| x X X | x x| x x| x x| x|x

Bomb, Prep for Hazardous Waste SW 5050 xix ] b X x|

Botom Sediment & Water ASTM D-4007 X

Bromide SW 320.1 X x| x

Bromide Method 300.0 X X

BTU ASTMD 240-87 x| x X X

Calion Exchange Capacity SW 8080
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"o
Cation Exchange Capadlly SW 9081 X X X X %1 x
Chloride - EPA300 - X X X X x| x X
Chloride EPA 325.2 x| x| x X X x| x x| x X
Chloride EPA 325.3 X X X X x|x X X
Chloride SW 9250 X X X <
Chiloride SW 9251 X | x % X X X | x X
Chloride SW9252A X M X
Chloride SW 9253 X x
Chlaride SM18 4500-CL B X X T
Chloride SM18 4500-C1 C x x| %
Chloride SM18 4500-CI E X X X X X
Chloride {Emissions) SW 9057/Method 26a
Chlorine {O2 Bomb) SW 5050 {followed by C! Analysis) X X %1 x
Chloring Demand SM2350B . X X
Chlorine Residual EPA 3304 X X X X X
Chlorine Residual EPA 330.5 X X, X X
Chlorine Residual SM18 4500Ct F X X
Chlorine Residual SM138 4500C G X
con EPA 410.1 ) X X X{x{x}]x]|x
coD EPA 410.4 x| x XX X X X X X X | x
coD SM18 52208 X
lcop SM185520C X
COoD SM18 52200 X X X X ) X
COD Hach 8000 X . b4 x| x
Coliform, Fecal SM18 9222-D X X X x| x| x
Coliform, Fecal (DW) SM18 9223 UVH{ONPG-MUG) X X
Coliform, Strep SM189230C-a X X
Caliform, Total SM18 9222-8 X X X X X
Coliform, Total (DW) SM18 9223 (ONPG-MUG) X X X
Color EPA 1101 X X X
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XX X XX X)X X xixlIx}ix|x
Color (Spectrophotometric) EPA 110.3 . .
Color 5M18 21208 X X x| x X X X M x
Corrosivity, as pH SW 80408, SW 9045C x| xix}x x I'x X X X x| xxxixixlx1x
Corrosivity (NACE) SwW 110 x X X
Conduclance, Specific EPA 120.1/SW 9050A/SM18 25108 - x [ x}pxlx x| x x| x X X x| xix]xlx{x/x
Corrosivity {Langlier Index) SM 2330A+8 X X | x X X X | x
Chromium, Trivalent Total Cr - Cr+6 X X X X X X X | x
Chromium {Hexavalent) SW7156A x| x]x]x x| x X X X xTalxTxlxbx]x|x
Chromium (Hexavalent) SM3500D0° - X X | x X x | x X x| x X x| x|x
Chromium (Hexavalent) USGS 11230-85-01032 X i
Chromium (Hexavalent, In Soil) SW 3060A / 7186A (NJ Mod) X X
Chromium (Hexavalent, in Soil) 1005 X X X |
Chromium (Hexavalent) SW7195 X
Chromium (Hexavalent, Emissions} SW 0061/SW 7199
CTAS . SM5540 X _
Cyanide, Amenable to Chlorination EPA 335.1 X x|x]|x X Xx!x X X x| x]x
Cyanide, Amenable to Chlorinalion SM184500-CN G x| x X X X X X
Cyanide, Amenable to Chlorination SW9010B/9014 X X X X X
Cyanide, Amenable to Chlorination SW9012A X x1x X X x| x| x X
Cyanide, Amenable to Chlorination Lachat 204001A x|x ' X XX
Cyanide, Extractable SW 9013 X X * | x
Cyanide, Total (Colorimetric) EPA 3352 X | x X Xix x]x "X x| x]x X X
Cyanide, Total 1LM04.0 XIx|x|x X X X x| x
Cyanide, Total (Automated) EPA 335.3 x|} x1x X X X X
| Cyanide, Total EPA 335.4 X X x | x x| X X X X
Cyanide, Total (prep only) SW 9010B X X X1x X x| x X X[ x
Cyanide, Total SW8012A X X X { x x| x X xix{x X
Cyanide, Total SW 90108 / SW 9014 X X X x X x| x M X
Cyanide, Total SM4500-CN.A-E X X x [ x x|x X X X|x

{
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Cyanide, Tolal _ SM4500CNCE X X X | x P

Cyanide, Tota! SM4500CN G

Cyanide, Free EPA 335.2

Cyanide, Free SM 184500CN | X X X xjx x|x X X

Cyanlde, Free Lachat 204001A X

Cyanlde, Free SM4500-CN.A-E x x| x

Cyanide, Physfologically Available CN MA DEP X

Cyanlde, Weak & Dissoclable SM.4500CN | X X X x X X

Densily SM18 2710F X | x X X X

Density ASTM D1298 X X P M X

Density ASTM 5057 X M

Dissolved Inorganic Carbon EPA4151 M % x|x XX

Dissolved Organic Carbon EPA415.1 X x| x X % | x %

Dissolved Oxygen EPA 360.1 x| x X X X

Exiractable Organic Halides (EOX) SW 90208 X X

Extractable Organic Halides (EOX) SW 8023 X X x| x

Ferrous ron SM18 35008 X e

Ferrous Iron SM19 3500FE-D xIx|x]x . X b X X

Flashpoint SW1010 X x{x|x X X x i X x| x % x| x

Flashpoint SW 1020A X X

Flashpoint Sw 1030 X X X

Flashpoint ASTM D-92 X X X

Flashpoint ASTM D-93 . X : X

Fluoride (probe) EPA 340.2 X xpx|x X X XX x| x xIx1x1x

Fluoride (probe) SM184500-F C X X s X X x| x1x X X

Fluoride (distillation probe}) EPA 340.2/ SM18 4500-F C X X X X

Fluoride (distillation probe) SW 9214 X

Fi Fluoride {IC) EPA 300 X X x{x|x|[x]|x X

Fliorine_- SW 5050 (followed by F analysis) X X

Formaldehyde NYSDOH APC-44
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Formaldehyde NIOSH 3500Mod. X X X
Free Carbon Dioxide SM 4500 CO20 X X X X X X
Glycot NYSDOH APC-44
Hardness (EDTA Total as CaC0O3) EPA 130.2 xPxix|x x| x x{x]x]x X x{x!x!x]x
Hardness (EDTA Total as CaC0O3) SM18 23408 x | x x | x X X X1 x X X X
Hardness (EDTA Total as CaCO3) SM19 2340C X x | x X X x| x x{x|x
Hardness {calculation) EPA 200.7 / SW 60108 x| x|x X | x x{x]x]|x X | x X xix
Heavy Metals USP, 22 Ed 231, Md. Il X
Hydrazine ASTMD1385 X
Ignitability SW 1010 xibx| x| x X x| x x| x]x x| x
Ignitability SW 1020A X X
qnitability SW 1030 X X X X
Ignitability ASTM D-4982A X
Ignitability SWSec.7 X X X 1 x X X X
MBAS, Surfactants EPA 425.1 x| x| x{x xiPxlx xIxPxtx!x]x
MBAS, Surfactants SM18 5540C % XX xIx{x X X X
Moisture, Percent (%) EPA 160.3 x{x]x x| x x| xfx]x xIxdx{x}x]x[x}|x
Moisture, Percent (%) SM 2540G M ' X X X X X X x| x
Ammonia, Nitrogen EPA 350.1 X {x X | X XX X x| x| x X
Ammonia, Nitrogen / Distillation EPA 350.1 X X X X
Ammonia, Nitrogen / Distillation EPA 350.2 X | x X X X
Ammonia, Nilrogen / Distifiation EPA 350.3 . 5 X X X X
Ammonia, Nitrogen / Dislillation SM 4500 NH3B+(C X - X
Ammonia, Nitrogen / Distillation SM18 4500-NHa E X X x| x
Ammonia, Nitrogen / Distillation SM18 4500-NH3 H X X X X
Ammonia, Unionized FL DEP SOP X
Nitrate-Nitrogen EPA 300 X X X X x| x x | x X
Nitrate-Nitrogen 353.2, SM18 4500NCsF xxix|[x X i x X x| x]x x| x
Nitrate-Nitrogen Lachat 10704 1A x| x X | X X X X
Nitrite-Nitrogen EPA 300 X X X X X xlxtxix X
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X x| x|x X x X x[x{xtbxIx{x]x
Nitrite-Nitrogen EPA 354.1 x| x X x [ X X X
Nitrite-Nitrogen SM18 4500NO:B X x {x X X X X
Nitrate/Nitrite EPA 300 X X X X x| x X X
Nitrate/Nitrite EPA 353.2 Xpxlxlx x|x|x X X X pxdxix]xfxix

"{Nitrate/Nitrite SM18 4500NO:F x| x x| x X X o Ix] Ix x| x
Nitrate/Nitrite Lachat 107041A X x| x X X X
Nitrogen, Total Kjeldahl (TKN) EPA 351.2 : x| x| x x| x]|x x| x X x| x X X
Nitrogen, Tolal Kjeldahi (TKN) EPA 351.3 / SM18 4500-NH.E X X X X X
Nitrogen, Total Kjeldahi (TKN) EPA 351.3 / SM18 4500-NH;E X X X
Nitrogen, Tola! Kjeldahl (TKN) EPA 351,3 / SM18 4500NorgC x | X "
Nitrogen, Total Kjeldahl{(TKN) Lachat 1070520 X X X X
Nitrogen, Total Organic (TON} EPA 351.2 X XX % X X
Nitrogen, Total Organic {TON) EPA 350.1, EPA 3512 X x|x x|x X X
Nitrogen, Total Organic (TON) EPA 350.1, EPA 351.3 X X X X
Nitrogen, Total Organic (TON) EPA 351.3/EPA 350.2 X I X X X X X
Nitrogen, Total Organic {TON) SM 4500NorgC / 4500NHIB+C X X
Nitrogen, Total EPA 351.3/353.2 i X X
| Odor EPA 140.1 x X x| x X X X X
Odor SM 21508 X X X X X X
0Oil & Grease (IR) EPA 4132 X X |x X x ] x X X X x| x
Ol & Grease {Gravimetric) EPA413.1 xIxlxlx x| x X X X Ix X
Ol & Grease (Gravimetric) SW 9070 x|xlx§x XX X X X X X
Oil & Grease (Gravimelric) SWI071A xIxjx]x x| x X X x| X
Oil & Grease (Gravimetric) SM18 55208 x| X - x! Tx X
Oil & Grease {IR-Waters) SW 55200 X m x s ~ " —

Oil & Grease (Gravimebic-Soxhlet) SW 5520D X X

Oil & Grease ' 1664 x| x X X X |x X x| x X x | x

Oxidation / Redox Potential SM18 2580 X X "

Oxidation / Redox Potential ASTM D1498 X x| x X X
-
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Oxygen, Dissolved EPA 360.1 x| x X X x| x X ] x|x
Oxygen, Dissolved EPA 360.2 X x| x x|x X X, X
Oxygen, Dissolved SM18 4500-0 C X x| x X x| x X X x| x]x
Oxygen, Dissolved SM18 4500-0 G X X x| x X X X
Paint Filter Test SW 9095A X[ x]xix X Ixix X |.x x1xlxpxlx
Petroleum Hydrocarbons-IR (TPHC) EPA 418.1 xfx|x)x x| X X X x| x
Petroleum Hydrocarbons-IR (TPHC) SW 9073 X x| x X X X
Pelroleum Hydracarbons {TPHC) NYSDOH:310.13 X
Petroleum Hydrocarbons (Gravimetric) - SMIB5520 F X M
PH . EPA 150.1 / SW 90408 / 9045C/ - x1xix]x X x| x x| x XX x| x]x

4500H+B :

pH SW9041A X X x| x X X X
Phenols, Total EPA 420.1 X X X x| x X x{x
Phenols, Total EPA 420.2 X X X X X - X
Phenols, Total SW 8065 X X X X !X % | X X
Phenols, Total SW 9066 X X X X X X
Phenols, Total SM18 5530C X X ] X X
Phosphate (Ortha) EPA 365.2 X|x|x X % | X X X X | x
Phosphate (Ortho) EPA 365.3 X X 1 x X . X
Phosphate [Ortho) SW 9056 X - Ix X x| x
Phosphate (Ortho) EPA 365.4 X X X
Phosphate (Ortho) EPA 300 X )3 X X
Phosphate (Ortho) SM18 4500-P E x| x X X X X x| x]x
Phosphorus (Tolal) EPA 365.1 X X X
Phosphorus (Total) EPA 365.2 X X X X X
Phosphorus (Total} EPA 365.3 X X
Phosphorus (Total) SM18 4500-P BE X X X | x
Phosphorus (Tolaf) SM18 4500-PE X . X
Purgeable Organo Halides (POX) 9021 X .
Reaclivity (Cyanide/Sulfide) SW846,Chapter? x[x{x|x X x| x X x| x

(
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Analytical Fraction Methods
Salinity : SM18 25208 . )
Salinily SM17 201C ) 1 B E X 1
Silica . EPA 370.1 X|x x| x X X
Silica SW 60108 (Mod) x | x X X X X x| x
Silica SM 4500-Si-D X X
Sludge Volume Index - SM2710D X . X
Solids, Percent - SM 2540G X x| x X M X X X
Sofids, Percent EPA 160.3 MOD . il . X X
Solids, Setileable . EPA 160.5 xIxdxIxPxix]xf{x]x xIxfx|x x}x xIx{x]x X
Solids, Setleabls . : ) SM18 2540F . X x{x|x)x!]x{x x| x X X X X X
Solids, Total . EPA 1603 | X xIx xpxpxIx{xIxpx]xix{xpxi{x]x x| x xIx | xfx]xlx|x]
Solids, Total ) SW18 25408 . X X X ] X XXX x{x X X X x| x| x
Solids, Total Fixed & Volatile SM19 25406 X]x} x|xlx x| x X X x| x|
Solids, Tolal Fixed & Volalile SM18 2540G ) X x| xi | x| x X x| [xjxlx
Solids, Total Dissolved EPA 160.1 : x IxIxixix]x] x| xfx|x xPxlxfix|x X !X x{x{xIx{xixIx]x
Solids, Total Dissolved . SM182540C X Xx{x x{x|x x| x X x| | x x| x|x
Solids, Total Suspended ) ) EPA 160.2 . X PX x| X[x|xixfx}]x{x X)xbxjpx|x x]x Xixpbx{xIx{xixix
Solids, Tolal Suspended SM182540D . x| Ix]x] fxix]|x xix| X X X x| x| x
Solids, Total Volatile EPA 160.4 SM 18 2540 E xixixixixfx]xix X1 x|x Xlx % X xPx]x
Solids, Volatile Suspended EPA 160.4 SM 18 2540 E X xIxIx]xixpxix x| x X X x| Ixdx]x
Specific Gravity ] SM18 2710 F Sl x ] b x] x| x X X X X xixT X
Specific Gravity . ASTM D-1298 : X x| x x| x x| x ] .
Sulfate, as SO« EPA 300 X X x|l x|, x| x|x X xIx]x]x|x
Sulfate, as SO« ] . EPA375.2 . X X X
Sulfate, as SO« EPA 3754 : ] xfix|{x}ix x| x|x]x x| x x| x xix]x|x]x X | x
Sulfate, 8s SO« : SW 038 . Clx I xixix{x L Ixix|x]x X X . X x { x X
Sulfate, as SO4 SM4500-S0:2.A-E. X . X x| x
Sulfate, as S04 . SM 4500-S0:2 E X X _ X X X
Sulfide, as S EPA 376.1 X | x!Ix|xjx]x xtx X | x X X {x xix|x X % | x
Sulfide, as S - EPA 376.2 ) X X x| x X | x X X
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Sulfide, a5 S SM18 4500-52.A-E X X X X X
Sulfide, as S SM184500-S2 € X X X X
Sulfide, as S {Distillation) SW 90308 X X X X x| x "
Sulfide, Acid Soluble SW 90308/9034 x| x X X X
Sulfide, Acid Insoluble SW 90308/9034 X X
Sulfite, as SO3 EPA 377.1 SM184500-S0: B £ X X X X M | x
Sulfur SW 5050 (Fallowed by SO4 Analysis) _ X X x
Total Carbon EPA4151 M X x| x x{x|x]x X
Total Inorganic Carbon EPA415.1 M/SM 5310CM X X X1 x X x1x)x)x
Total Organic Carbon (TOC) EPA 415.1 X X ] x x| x X X | X X
Total Organic Carbon (TOC) EPA 415.2 X X X
Total Organic Carbon (TOG) SM18 53108 | I x x X X
Total Organic Carbon (TOC) SM185310C . X
Total Organic Carbon (TOC) SW 9060 X X1x X {x xix i x| xix
Total Organic Carbon {TOC) Lloyd Kahn (Reglon 1) X X
Total Organic Carbon {TOC) Walkley Black X X X X %l x
Tolal Organic Halides (TOX) EPA 450.1 X X | X X1 x]x
Total Organic Halides (TOX} SW 90208 x| x X X X X1 x
Total Organic Halides {TOX} SW 5050/9253 : X
Total Organic Halides (TOX) SM18 53208 X x|, X
Total Organic Halides (TOX) (Wasle) Ci2-Cl X X X
- | Total Organic Halides {TOX) (AOX) 1650 : Ix i X | X
Turbidity EPA 180.1 SM18 21308 X x| x X | x X X xlx xl1x1xlx1x1x
Unionized Hydrogen Sullide SM4500 S:F
Viscosity, Brookfield ASTM D-21896 X B
Viscosity, Kinematic ASTM D445 X ;
Volatiles, Percent SM 2540G X
Waler, Percent {Dean Stark) ASTM D95 X
Watér, Percent (Karl Fischer) ASTM D4377 X

[
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OTHER SERVICES
Field Services . L x1x X .3 XIXPXPXRX iX b X X
{Diskelte Deliverables X x I xdxpxfxIx]{xtx]xIxixIx]xixix|x]{x [x}x x x| xix{x]x|x
Mobite Laboratory . i ; : lxlx X
Quality Assurance Plan thng/Revlew - _lx]x X)X X x| x X X X X’ X x| x| x|x
Report Deliverables X .
Level 1 - Data Summary xixixgxfixix{xix XPxpxixixixixix |x)x I A RN RARARER X
LevelZ-wlOC_ i . X | x b x pxxdxtxxix{x{xfx]x]xix{x|{x]xix | x]x xpxix|IxPxix)|x{x
Level 3 - Reduced Format : xPx b x{xIxix xpxIx{xixx]x]x]x X x | x]x XXt x[x|x X
Level 4 - Full/CLP x{xlxlxtxlx X x{x|x.l x{x X {x]x xixixix]x %

+ Al} analyses conducted at STL Westfield with the excepnon of Mmroscopy Services

* QOunly as Methanol Preserved

*+++Exception to Forms.

(1) Lab must be notified in advance

(2) Methad for determination of Volatile Petroleurn Hydrocarbons, MADEP-VPH-98-1, Revmon 0 January 1998

(3) Method for Determination of Petroleum Range Organics, FL. DEP.

(4) Method for the Determination of Extractable-Petroleum Hydrocarbons, By GC/FID, Tennessee DEC.

(5) Method for the Determination of Extractable Petroleum Hydrocarbons, MADEP-EPH-98-1, Revision 0, January 1998,

(6) Methods from EPA / 625 / R-96/101b, Compendium of Metheds for the Determination of Toxic Organic Compounds in Ambient A1r
(7) Methods reference EPA-600/4/80-032, Prescribed Procedures for Measurement for Radioactivity in Drinking Water, Aug. 1990.
(8) Methods reference EPA-600/4/75-001, Prescribed Procedures for Measurement for Radioactivity in Drinking Water, Aug. 1990.
(9) Methods Compendium

(10) Methods from Environmental Measurements Laboratory (EML) Procedures Manual, 27th Edition, November 1990.

SM16 = Standard Methods for the Examination of Water and Wastewater, 16th Edition

SM17 = Standard Methods for the Examination of Water and Wastewater, 17th Edition

SM18 = Standard Methods for the Examination of Water and Wastewater, 18th Edition
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SM19 = Standard Methods for the Examination of Water and Wastewster, 19th Bdition
SW = USEPA Test Methods for Bvaluating Solid Wastes, SW-846, Jrd Edition
ASTM = American Society for Testing & Materials '
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The codes utilized for program types are described below:

DW  Drinking Water certification

HW  Hazardous Waste certification

WW  Wastewater certification

X Laboratory has some form of certification under the specific program. Many states certify laboratories for specific parameters
or tests within a category. The information in the table indicates the lab is certified in a general category of testing. Please contact your

Account Executive or Project Manager if parameter specific certification information is required.
X*  Laboratory has Interim status.

IP Laboratory is in the process of obtaining certification. Please contact laboratory for most current status.
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1.0 Introduction, Purpose, and Scope
1.1 STL Overview

STL Chlcago (STL) is a part of Severn Trent Laboratories, a major gfoup of U 8. based companies.

Y

The companies are owned by Severn Trent, pic, an international provider of water and wastewater .

services headquartered In Birmingham, UK,

STL is a full-service environmental laboratory that provides quallty comprehenswe and lntegrated
professional analytical services effectively and efficlently. A broad range of environmental testing services
are offered that span a varlety of matrices including aqueous, saline, solid, tissue and drinking water:

Assoclated with this activity are services to assure client requirements are known, communicated and
satisfactorily addressed, and a deliverables package presenting the analytical results. The labaratory
provides expert personnel for supervision, technical consultation, and project review for effective planning
and implementation of analytical assignments.

STL operates under the regulations and guiﬁelines of the following federal programs:

Alr Force Center for Environmental Excellence (AFCEE)
US Army Corp of Engineers, Hazardous, Toxic and Radioactive Waste (USACE HTRW)
Clean Water Act (CWA)
. Comprehensive Environmental Response. Compensahon and Llablllty Act (CERCLA)
Navy Facllities Engineering Service Center (NFESC)
National Pollution, Discharge, and Elimination System (NPDES)
Resource Conservation and Recovery Act (RCRA)
Safe Drinking Water Act (SDWA)
Toxic Substances Control Act (TSCA)

®» ¢ ¢ 0 06 8 ¢ 0 @

-

~ STL also provides services under various state and local mumcipal guidelines. A current table of

analytical services, list of certifications and general service listing is presented on the MySTL webpage

or available from the laboratory. '

1.2 Quality Assurance Poli'cy.
Itis STL's policy to:

' Provide high quality, consistent, and objective environmental testing services that

meet all federal, state, and municipal regulatory requirements.

e« Generate data that are scientifically sound, legally defenslble mest project
objectives, and are appropriate for their intended use.

» Provide STL clients with the highest level of professionalism and the best service
practices in the industry. .

« Build continuous improvement mechanisms into all laboratory, administrative, and
managerial activitles.

- Maintain a working environment that fosters open communlcatlon with both clients
and staff.

COMPANY CONFIDENTIAL AND PROPRIETARY
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1.3 Ma ent Commitment to Quality Assurance

STL management is committed to providing the highest quality data and the best service in the
envionmental testing industry. To ensure that the data produced and reported by STL meet the
requirements of its clients and comply with the letter and spiit of municipal, state and federal

STL maintains a qualty system that is clear, effective, well Communicated, and supported
at all levels in the company.

Line organizations verify that specifications are achieved; QA organizations assist and provide oversight
and verificalion of processes through planning, reviews, audits, and survelllances. The quality objectives
are derived from this Laboratory Quality Manual (LQM), Standard Operating Procedures (SOPs) and
Work Instructions.

STL Mission Statement

We enable our customers to create safe and environmentally favorable policies and
practices, by leading the market in scientific and consulting services. We provide this
support within a cuslomer service framework that sets the standard to which others
aspire. This is achieved by people whose professionalism and development is valued as
the key to success and through continued investments in sclence and technology.

>

1.4 Purpose

.- The purpose of the LQM is to describe STL's Quality System and to outline how that system enables all
" employees to meet the Qualty Assurance (QA) policy. This LQM also describes specific QA activities
and requirements and prescribes their frequencies. Roles and responsibilities of management and
laboratory staff in support of the Quakty System are, also defined in this LQM.

- 45 _Scope

This LQM is specific to STL Chicago’s quafity systems and laboratory operation's. All other STL locations
hawLQMsuduﬂnCapaateQ\aityMamganemPlan(QMP)ameCapuateQMPRseﬁ.

The laboratory is committed to ensuring that resources are available and deployed to meet client
expectations. This includes gathering project information prior to sample receipt to ensure client
expectations will be met with respect to:

Sampling containers

AnalyScal methods employed

Accuracy and predision

Reporting imits

Calibration and quality control measures employed

Reguiatory requirements .
Report contents

Supporting documentation, records and evidence
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o Validation of data-

1.6 Servlcing

Project Managers are the direct client contact and they ensure resources are available to meet pro]ect

requirements. Although Project Managers do not have direct reports or staff in production, they coordinate

opportunities and work with laboratory management and supervisory staff to ensure available resources

. are sufficient to perform work for the client's project. Project Managers provide a link between the chent
and Iaboratory resources. _

The laboratory has established procedures for performing and venfylng that client servicing meets
requirements. ' Typical services prowded are:

Sample Containers/Supplies ~ Container Management: Process Operation (UCM-001)
Project QAP preparation — Profect Planning Process (UPM-003)

Regulatory advisory functions — Project Planning Process (UPM-003)

Consulting — Project Planning Process (UPM-003.)

Regulatory and advisory functions are addressed under the same procedures used for project planning.

20 References

The following references were used in preparation of this document and as the basis of the STL Quality
System:

EPA Guidance for Preparing Standard Operating Procedures (SOPs) for Quality Related Documents,

EPA QA/G-8, US EPA, Office of Environmental information, March 2001

EPA Regquirements for Quality Managernent Plans, EPA QA/R-2, US EPA, Office of Environmental

Information, March 2001,

EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5,  US EPA. Office of

Environmental Information, March 2001,

EPA Quality Manual for Environmental Programs, 5360 -A1 US EPA Office of Research and

Development, National Center for Environmental Research .and Quahty Assurance, Quality Assurance
Division, May 2000,

General Requirements for the Competence of Testing and Calubratlon Laboratories, ISO/IEC 17025,

December 1999.

Good Automated Laboratog Practices, EPA 2185, August 1996.

Quality Assurance Project Plan, HQ Alr Force Center for Environmental Excellence Version 3.1,
August 2001. . .

National Environmental Laboratory Accreditation Conference, .Constitutio\n, Bylaws, and Standards,

EPA 600/R-00/084, US EPA Office of Research and Development, June 2000.
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N Installation Restoration” Laboratory Quality Assurance Guide, Intefim Guidance Document, Naval
Facilities Engineering Service Center, February 1996.

Data Manual, Navy IR CDQM, September 1999.
Manual for Environmental Laboratories, Department of Defense, Version 1, October
2000. _
Shell for Analytical Chemistry Reguirements, US Army Corps of Engineers, December 1998.

This LQM was written to comply with the National Environmental Laboratory Accreditation Conference
(NELAC) standards. Refer to Table 1 for a cross-section comparison of this LOM to the NELAC
standards.

Table 1.

Correlation of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements

NELAC Chapter 5.5.2 Quality Manual Laboratory Quality Manual Section
a. Quality palicy statement, including objectives 12 Quality Assurance Policy

and commiiments 4.2 1 Objectives of the Qualily System
| b. Organization and management structure 4.1 Organization and Management
c. Relationship between management, technical 4.1.2 Roles and Requirements
operations, support services and the quality 42 Quality System

systems

d. Records retention procedures; document control | 4.3 ° Document Control
procedures 4.12.2 Record Retention

8. Job descripbons of key staff and references to 4,12 Roles and Requirements
job descriptions of other staff .

[t identihcalion of aboratory approved signatonies | 4.1 Organization and Management
g- Procedures for achieving traceablity of 5§57 Measurement Traceabity
measurements '
h. List of all test methods under which the 53.1 Method Selection

its accredited

i Mechanisms for assuring the laboratory reviews | 4.4.2 Project-Specific Quality Planning
all new wark 10 ensure that & has the appropriate
faciifles and resources before commencing such

work .

j- Rederence o the calibration and/or verification 543 Equipment Verification and Calibration
fest procedures used 5.3.6.2 Data Review

k Procedures for handiing submilted samples 4.7.1 Sample Acceptance Policy

5.7 Sample Handling. Transport and Storage
L Reference fo the major equipment and reference | 1.6  Servicing

measurement standards used as well as the 4.1.1 Laboratory Facilities
facililies and services used in conducting tests 5.4.2 Equipment Maintenarnce
5.4.3 Eqguipment Verification and Calibration
. m. Reference to procedures for caffration, | 5.42 Equipment Maintenance
. verification and maintenance of equipment 5.4.3 Equipment Verification and Calibration
- =
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Table 1.

Correlation of QAPP Sections with NELAC 5.5.2 Quality Manual Requirements

NELAC Chapter 5.5.2 Quality Manual Laboratory Quality Manual Section
n. Reference to verification practices including 5.8.1 Proficiency Tesfing
Inter-laboratory comparisons, proficiency. testing 5.8.2 Control Samples
programs, use of reference materials and intemal
QC schemes
o. Procedures for feedback and comrective actlon 49 Control of Non-Conformances
whenever testing discrepancies are detected, or 4.10 Corrective Action

departures from documented procedures occur 411 Preventive Action
’ 5.8.6 Permitting Departures from Documented
Procedures
p. Laboratory management arrangements for | 4.4.2. Project-Specific Quality Planning
exceptionally permitting departures from | 5.8.6 Pemmitting Departures from Documented

documented policies and procedures Procedures

q. Procedures for dealing with complaints 4.8 Complaints

r.- Procedures for protecting confidentiality and | 4.7.2 Client Confidentiality and Proprietary Rights
proprietary rights

s. Procedures for audits and data review 4.13 Intemal Audits

4,14 External Audits

L . - 5.3.6 Data Reduction and Review
t Process/procedures for establishing that 5.1.2 Training ' .
personnel are adequately experienced in duties
they are expecled to carry out and are recelving

any needed tralning : : .
u. Ethies policy statement developed by the 5.1.3 Ethics Policy :
laboratory and training personnel in their ethlcal & b

| legal responsibilities ' . “
v. Reference to procedures for reporting analytical 5.3.6 Data Reduction and Review
results 159 Project Reports . '
w, Table of contents, listing reference, glossaries TOC Table of Contents
and appendlces _ Appendix List of Cited SOPs and Work 4

Instructions
3.0 Terms and Definitions -

" Accuracy: The degree of agreement between a measurement and true or expected value, or between
the average of a number of measurements and the true or expected value. -

Audit: A systematic evaluatlon to detemmine the conformance to specifi cations of an operational
function or actlwty

Batch: Environmental samples, which are prepared and/or analyzed together with the same process,
using the same lot(s) of reagents. A preparation batch is composed of 1 to 20 environmental samples
of a similar matrix, meeting the above mentioned criteria. Where no preparation method exists (e.g.,
volatile organics, water), the batch is defined as environmental samples that are analyzed together with
the same process and personnel, using the same lots of reagents, not fo exceed 20 environmental
samples. An analytical batch Is composed of prepared environmental samples, extracts, digestates or

COMPANY CONFIDENTIAL AND PROPRIETARY
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concentrates that are analyzed together as a group. An analytical batch can include prepared samples
originating from various environmental matrices and can exceed 20 samples.

Chain of Custody (COC). A system of documnentation demonstrating the physical posseSSIon and
traceabiity of samples.

Comprehensive Environmental Response, Compensation and Liabifity Act (CERCLA/Superfund):
Legislation (42 U.S.C. 9601-9675 et seq., as amended by the Superfund Amendments and
reauthorization Act of 1386 (SARA), 42 U.S.C. 9601et seq.

Compromised Sample: Awrplerecewedhacond:ﬁonmatpopardmmemtegmyofmeresutts
Ses Section 4.7.1 for a description of these conditions.

Confidential Business Information (CBI): Information that an organization designates as having the
potential of providing a competitor with inappropriate insight into its management, operationorv
products.

Confirmalion: VaﬂmhmdﬂnmdawmoneMusmganaddManalyhcaltedmnue

These may include second column confimation, altemate wavelength, derivatization, mass spectral
interpretation, altemative detectors, or additional cleanup procedures.

CormdiveAdiorL Acbontakmbeirmteﬂnews&sofanensﬁngnon—camme defect or other
mdesiabbsmnﬂonmordertopreventream\ce

Data Audt: A qualitative and quantitative evaluation of the documentation and procedures associated
with environmental measurements to verify that the resulting data are of acceptable quality.

Demonstration of Capability (DOC): Procedumtoestabhshmeaba“ltytogmateamptableamracy
and precsion.

Equipment Blank (EB): A portion of the final rinse water used after decontamination of field equipment; "
also referred to as Rinsate Blank and Equipment Rinsate. K

Document Control: The act of ensuring that documents (electronic or hardcopy and revisions thereto)

are proposed, reviewed for accuracy, approved for release by authorized personnel, distributed
Myaﬂcamedmenmmedmemedmmatmebwmnmmepresmbedachww

is performed.
Federal Waler Pollution Control Act (Clean Water Act, CWA): Legislation under 33 U.S.C. 1251 et

seq., Public Law 92-50086 Stat. 816.
Field Blank (FB): A blank matrix brought to the field and exposed to field environmental conditions.
Field Duplicate: Duplicate field-collected sample.

Field of Testing: A field of testing Is based on NELAC's categonzabon of accreditation based on
program, matrix, analyte.

COMPANY CONFIDENTIAL AND PROPRIETARY
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Good_Laboratory Practices (GLP): Formal regulations for performing basic laboratory operations
outlined in 40 CFR Part 160 and 40 CFR Part 729 and required for activities performed under FIFRA

and TSCA.

Holding Time: The maximum time that a sample may bs held before preparatuon andlor analysus as
promulgated by regulation or as specified in a test method.

Instrument Blank: A blank matrix that is the same as the processed sample matrix (e.g. extract,
digestate, condensate) and introduced onto the instrument for analysis.

Intemat Chain of Custody; An unbroken trail of accountability that ensures the physical security of
samples, data and records. Internal Chain of Custody refers to additional documentation procedures
implemented within the laboratory that includes special samples storage requirements, and
documentation of all signatures and/or initials, dates, and times of personnel handling specific samples

or sample aliquots.

Instrument Detection Limit (IDL): The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a specific instrument. The
IDL Is associated with the instrumental portion of a specific method only, and sample preparation steps
are not considered in its derivation. The IDL is a statistical estimation at a specified confidence Interval
of the concentration at which the relatlve uncertainty is +100%. The IDL represents a rande e where

'guahtatlve detectlon occurs on a specific instrument. Quantitative results are not produced in this range.

aboratog Control Sample (LCS): A blank matrix spiked with a known amount of analyte(s), processed
simultaneously with, and under the same conditions as, samples through all steps of the analytical

procedure.

aboratog Quality Manual (LQM): A document stating the quality policy, quality system and quality

practices of the laboratory. The LQM may mclude by reference other documentation relating to the
laboratory's quality system

Limit of Detection (LOD) The minimum amount-of a substance that an analytical process can rehably
detect. ..

. Matrix: The substrate of a test sample. Common matrix descriptions are defined In Table 2.

Table 2. Matrix Descriptions

Matrix Description

| Aqueous Aqueous sample excluded from the definition of Drinking Water or
‘Sallne/Estuarine source. Includes surface water, groundwater

. effluents, leachates and wastewaters.

Drinking Water Aqueous sample that has been designated a potable water source.

Saline Aqueous sample from an ocean or estuary, or other salt-water
source such as the Great Salt Lake.

Liquid . Liguid with <15% settleable solids. .

Solid Soll, sediment, sludge, ash, paint chips, filters, wipes or other

matrices with >15% settieable solids.

COMPANY CONFIDENTIAL AND PROPRIETARY
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Matrix Description

Waste A product or by-product of an industrial process that resufts in a
matrix not previously defined (i.e., drum liquid or ols).

Tissue Sample of a biological origin such as fish tissue, shelifish, or plant
material. Such samples shall be grouped according to origin.

Matrix Duplicate (MD): Duplicate allquot of a sample processed and analyzed independently; under the
same laboratory conditions; also referred to as Sample Duplicate; Laboratory Duplicate.

Matrix Splke (MS): Field sample to which a known amount of target analyte(s) is added.

Matrix Spike Duplicate (MSD): A replicate matrix spike.

Biank (MB): A blank matrix processed simultaneously with, and under the same conditions as, ‘e
samplesﬂvwghdlstepsoftheanalyhmlprocedm

Method Detection Limit (MDL); The minimum amount of a substance that can be measured with a
specified degree of confidence that the amount is greater than zero using a spedific measurement
system. The MDL is a statistical estimation at a specified confidence interval of the concentration at
which the relative uncertainty is +100%. meMDLrepmentsa_@r_ig_M)ereguaﬁtahvedetecbon
occurs using a specific method. Quanhtaﬂvemultsarenotpmduwdhhsmxge. :

Non-conformance:; An indication, judgment, or state of not having met the requrements of the relevant
speaﬁahms contract, or reguiation.

Predision: An estimate of variability. It is an estimate of agreement among individual measurements of
the same physical or chemical property, under prescribed similar conditions.

Preservaion:. Refrigeration and/or reagents added at the time of sample coflection to maintain the
chemical, physical and/or biological integrity of the sample. -’

Proficiency Testing: Determination of the laboratory calibration or testing performance by means of
inter-laboratory comparisons.

Proficiency Test (P'QMIe_ A sample, the composition of which is unknown to the analyst, that is
provided to test whether the analystlaboratory can produce analytical results within specified
performance flimits. Also referred to as Performance Evaluation (PE) Sample.

Proprietary; Belonging to a private person or company.

Quality Assurance (QA): An integrated system of activilies involving planning, quality control, quality
assessment, reporting and quality improvement to ensure that a product or service meets defined
starﬂadsofquaityuﬁhastatedlevelofconﬁdence ' .

Quality Assurance (Project) Plan (QAPP): A formal document describing the detailed quality control
procedures by which the quality requirements defined for the data and decisions pertaining to a specific
project are to be achieved. i
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Quality Control (QC): The overall system of technical actlvmes the purpose of which is to measure and
control the quality of a product or sennce _

Quality Control Sample: A control sample, generated at the Ié’borétory_ or in the field, or obtained from
an independent source, used to monitor a specific element in the_sampling and/or testing process.

Quality Management Plan (QMP):; A formal document describing the managemér__\t policieé. objectives,

principles, organizational authority, responsibifities, accountability, and implementation-plan of an

agency, organization or Iaboratory to ensure the quality of its product and the utillty of the product toits
users.

Quality System: A structured and documented management system describing the policies. objectives,
principles, organi_zational authorlty. responsibllities, accountability, and. implementation plan of an
organization for ensuring quality in its work processes, products (items), and services. The quality
system provides the framework for planning, Implementing, and assessing work performed by the
organization and for carrying out required QA/QC.

Quantltag‘on Limit (QL): The minimum amount of a substance that can be quantitatively measured with
a specified degree of confidence and within the accuracy and precision guldelines of a specific
" measurement system. The QL can be based on the MDL, and is generally calculated as 3-5 times the
MDL, however, there are analytical techniques and methods where this relationship is not applicable.

" Also referred to as Practical Quantitation Level (PQL), Estimated Quantitation Level (EQL), leit of -

Quantitation (LOQ).

Raw Data: Any original information from a measurement activity or study recorded in laboratory
_notebooks, worksheets, records, memoranda, notes, or exact coples thereof and that are necessary for
the reconstruction and evaluation of the report of the activity or study. Raw data may include
photography, microfilm or microfiche copies, computer printouts, magnetic/optical media, including
dictated observations, and recorded data from automated instruments. Reports specifying inclusion of
“raw data” do not need all of the above Included, btit sufficient information to create the reported data.

t - - .
Record Retention: The systematic collection, indexing and storing of documented information under
secure conditions.

Reference Standard: A standard, generally of the highest metrological quality avallable at a given
location, from which measurements made at that location are derived.

Reporting Limit (RL): The level to which data is reported for a specific test method and/or sample. The
RL is generally related to the QL. The RL must be minimally at or above the MDL.

Resource Conservation and Recovery Act (RCRA); Legislation under 42 USC 321 et seq. (1976).
Safe Drinking Water Act (SDWA): Legislation under 42 USC 300f et seq. (1974-),_ (Public Léw 93-523).

Sampling and Analy'sis Plan (SAP): A formal document describing the detailed éamp(ing and analysis
procedures for a specific project.

Selectivity: - The capability of a measurement system to respond to a target substance or constituent.

COMPANY CONFIDENTIAL AND PROPRIETARY
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Sensitivity: Theddferencemheannuchonoen&ahonofasubstaneeMoorrespmdstome -
smallest difference in a response in a measurement system using a certain probability level.

Spike: A known amount of an analyte added to a blank, sample or sub-sampie.

Standard ure (SOP)Y: A written docurnent which detaifs the method of an operation, '
andyssaacﬂonﬂnseb&mwsaﬂpmduasamﬂmug”ypmbedﬂ%@samepmd
as the method for performing certain routine or repetitive tasks.

Storage Blank: A blank matrix stored (2-weeks) with field samples of a simiar matrix (volatiles only)
that measures storage contribution to any source of contamination. OR A blank matrix stored with field
samples of a simiar matrix. .

Systems Audit A thorough, systematic, on-site, qualitative review of the facilities, equipment,

personnel, training, procedures, record keeping, data validation, data management, and reporting
aspects of a total measurement system.

Test Method: Defined technical procedure for performing a test.
Toxic Substances Control Act (TSCA): Legislation under 15 USC 2601 et seq., (1976).

Traceabilty: ’lheproper!yofar&ﬂjtofan)easuerrentmatmnberelatedbappmpnatelnternamnal -
or national standards through an unbroken chain of comparisons.

Trip Blank (TB): A blank matrix piaced in a sealed container at the laboratory that is shipped, held
unopened in the field, and retumed to the laboratory in the shipping container with the field samples.

Verification: Confimation by examination and provision of evidence against spedified requirements.

40 Management nts ] -
The organizational chart of STL is presented in Figure 1. Corporate employees are located at various STL

facilities as outlined in the organizational structure. The organizational chart of STL Chicago is presented
in Figure 2. _

4.1 Organization and Management

The Laboratory Manager and Qualty Manager are responsible and have the signature authority for

approving and implementing this plan. Additional signatory authorities for the approval of work and release
of reports are defined in the Signature Autharity SOP (UQA-030).
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4.1.1 Laboratory Facilities

The laboratory Is located in Unlversity Park, IL, which is approximately 30 miles south of Chicago, and
is staffed by 82 professionals. The laboratory is. comprised of 51,000 square feet of state-of-the-art
. commercial laboratory and office space and houses both inorganic and organic operations. The
facility is divided into separate work areas to facilitate sample throughput. These areas include the
following:

Sample recelpt and refrigerated storage
Organic sample preparation

Glassware preparation

Metals digestion

Wet chemistry laboratory
Instrumentation laboratories

The main instrumentation laboratory is equipped with state-of-the-art instrumentation and sufficient
duplicate equipment to provide back-up service for most major systems. A listing of laboratory
equipment and instrumentation is referenced as Work Instruction No. CHI-22-09-103. Table 3 is a
summary of the major laboratory instruments.

Table 3, Major Equipment List .

GC | GCMS | AA | ICP | GVAA | HPLC | AutoAnalyzer | IC TOC | TOX
18 | 13 4 3- 2 6 2 _ 2 2 1 2

Each of these areas has separate heating, ventilation, and air conditioning systems. Non-destructive
gas chromatographic detectors, and GC/MS rotary pumps are vented out of the instrumentation
through charcoal filters. . . _

4.1.2 Roles and Responsibilities

The specific duties and responsibilities of the Laboratory Manager, Quality Assurance Manager, ’
Project Managers, Technical Managers, Sample Management Coordination, Data Management

Section Manager, Quality Assurance Specialist, Health and Safety Coordinator/Waste Management,

Information Technology Manager, and Chemists/Technicians are as follows.

In the absence of any one individual, the staff or assistant within each department is professionally
skilled in the ability to administer the function of the administrator or support personnel. This will allow
for the continuance of the day-to-day operations of the laboratory.

4.4.21 Laboratory .Mana-ger

The ultimate responsibility for the generation of reliable laboratory data rests with the Laboratory
Manager, who is accountable to his General Manager and oversees the daily operations of the
laboratory. The Laboratory Manager's responsibilities include allocation of personnel and resources,
setting goals and objectives for both the business and employees, achieving the financial, business
and quality objectives of STL.  Furthermore, to see that all tasks performed in the laboratory are
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conducted according to the requirements of this LQM, the Project Technical Profile and/or the
- approprate QAPP; and to assure that the quality of service provided complies with the project's
requirements. :
The Laboratory Manager has the authority to effect those policies and procedures to ensure that
only data of the highest level of excellence are produced. As suth, the Laboratory Manager
supports a QA Section which has responsibilities independent from sampling and analysis.

The Laboratory Manager, with the assistance of the Quality Assurance Manager, has the overall
responsibility for establishing policies that ensure the quality of analytical services meet our clients
expectations. These policies are defined in this LQM.

4,122 Quality Assurance Manager

The Quality Assurance (QA) Manager has the ful-ime responsibility to evaluate the adherence to  wo#
policies and 10 assure that systems are in place to produce the level of quality defined in this LOM.
mmwswmmwdlmmm.mmmmm, data

package inspecfions; and LIMS system method development, valldation and maintenance. In addition,
the QA Manager may assist in the preparation, compilation, and submittal of qualty assurance plans;
reviews program plans for consistency with organizational and contractual requirements and advises
Wpﬂmﬂdd&ﬁam&ﬂn%%ngersmsbdbya%&eca&ﬂﬂtmmams

ndiedrepoﬂhgrelanonshlptomeQADiedor
4.123 Man

The laboratory recognizes the importance of efficient project management. The laboratory Project
Managers (PM) are responsible for preparing the Project Technical Profile which summarizes
QAXXC requirements for the project, maintaining the laboratory schedule, ensuring that technical
requirements are understood by the laboratory, and advising the Laboratory, QA and Technical
Managers of all variances. The laboratory Project Manager will provide technical guidance and the
necessary laboratory-related information to the preparer of project-specific QAPPs and provide
peer review of the final document to ensure accuracy of the laboratory information.

4.1.2.4 Technical Managers

The Technical Managers are the Laboratory Manager, laboratory Section Managers and the QA
Manager. They are as follows:

+ Michael J. Healy, Laboratory Manager, BSEnwronmmtalBlology
19 years laboratory experience.
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» Terese A. Preston, Quality Assurance Manager, BA Bilology,
18 years laboratory experience.
* Diane L. Harper, Inorganics Section Manager, MA Biology,
27 years laboratory experience,
¢ Mani S, lyer, Metals Section Manager, BA Chemistry, ' .
30 years laboratory experiencs.
« PaliliJ. Gibson, Chromatography/Orgamc Extractions Section Manager, BS B!o(ogy.
13 years laboratory experience.
= Gary L. Rynkar, GC/MS Section Manager, BS Environmental Biology,
13 years laboratory experience.

All of these managers report to the Laboratory Manager and serve as the technical experts on
assigned projects, provide technical liaison, assist in resolving any technical issues within the area
of their expertise; and implement established policies and procedures to assist the Laboratory
Manager in achieving section goals. The Technical Managers are responsible for ensuring that
their personnel are adequately trained to perform analyses; that equipment and instrumentation
under their control Is callbrated and functioning properiy; that system and performance audits are
performed on an as-needed basis; provide input and review in the development and
implementation of project-specific QA/QC requirements; and for providing the critical review of
proposal and project work for programs as directed by the Laboratory Manager. The Technical ;
Managers coordinate these activities with the project management and quality assurance sections. (- -

L 4

4.1.2.5 Sample Management (:oord.ina'tion'

The Project Manager is designated as the Sample Management Coordination for any work
subcontracted under thelr management. The Project Manager verifies each subcontracting request
to ensure that 'special client restrictions are not jeopardized (e.g., samples must be analyzed by the
receiving affiliated or network laboratory and must maintain specific certification(s)). The Project
Manager is also responsible for verifying the credentials; establishing the service agreement; ensuring
data review; and invoicing of all Jaboratory subcontractors. The Project Manager discusses any
deficiencies or anomalies with the subcontractor prior to reporting any data to the dlient. The Project
Manager processes and functions are further defined in the Sample Management SOP (USM-001).

4.1.2.6 Data Management Section Manager

The Data Management Section Manager is responsible for coordinating receipt of all data from the
various service groups within the laboratory, reviewing data for compliance to laboratory QC criteria
and/or criteria in the Project Technical Profile, and ensuring that data are reported in a timely manner
and in the proper format. )

4.1.2.7 Quality Assurance Specialist

The QA Specialist is responsible for conducting and evaluating results from system audits; the
preparation of SOPs and QA documentation, reviews program plans for consistency with
organizational and contractual requirements and will advise appropriate personnel. The QA Specialist
_also: .

»  Preparation, compilation, submittal and review of Quality Assurance Plans,
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The Health and Safety Coordinator Is responsible for the safety and well-being of all employees while
at the laboratory. . This includes, but is not limited to, administering the Corporate Safety Manual that

with federal regulations, MSDS training and review, conducting laboratory safety orientation

complies

and tours for all new employees, providing instructions on safety equipment, cleaning up laboratory
spilis, and insirucling personnel of laboratory procedures for emergency situations. The Health and
Safety Coordinator is on-call 24-hours a day, 7-days a week for all laboratory sitisations. -

The Heakth and Safely Coordinator responsiiiiies additionally incdude waste management of
labaratory generated hazardous waste in accordance with appropriate regulations. This includes
maintenance of required documentation, such as waste manifests, segregation of waste in
accordance with requirements, and training of personnel in proper segregation of waste. -

4129 information Technology Manager

The overall role of the Information Technology (IT) Manager is to enhance labaratory productivity
through improved information access, flow, and security. For informaBion to be of greatest value, it
must be readlly accessible and relable. It is the responsibility of the IT Manager to provide software
tools that allow quick and user friendly access to that information, while at the same time controfling
access o that information to those that have the need and proper authority.

information flow can be enhanced through automation. A&Ramﬂoniéﬂ\eniirizaﬁond.hunan

intervention in a process. Reduction in human intervention can result in significant error reductions
and time savings. The IT Manager assists the faboratory in automation by providing hardware and

sofiware solulions o help minimize human intervention in data collection, processing, and storage.

The IT Manager Is responsible for providing data security by controliing access, as mentioned above,
and for providing for disaster recovery. Data stored on the central Laboratory Information
Management System (LIMS, ak.a., LabNet) is the direct responsibility of the T Manager. No fewer
than two copies of all data should exist at any time so that lost or destroyed data can always be
retrieved from an altemate source. These coples may consist of data within the system and on
magnelic tape In the case of ive data, or two coples on magnetic tape for archived data. Data stored
electronically in ather departments is the direct responsibility of those departments. However, the (T
Manager is responsible for providing procedures and fraining to afl Iaboratory operations, as
Wbass&hnuﬂ‘gbadammpl&sdbmldatammmm@spewveopaamgum

STLhasestabishedpmcedtmbrn’magemmt

Computer Systern Account and Naming Policy — P-1-003
Password Policy — P-1-004

Software Licensing — P-1-005

Virus Protection Policy ~ P-1-006
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4.1.2.10 Chemists / Techniclans

Any effective laboratory quality assurance/quality control program depends on the entire organization,
including management and every individual on the laboratory staff.” The initial review for aweptablhty
of analytical results rests with the analysts conducting the various tests. Observations made during
the performance of an analytical method may Indicate that the analyfical system Is not in control.
Analysts must use quality control indicators to assure that the method is in~control before repomng
results

42 Quarity System

Organizational support for implementing the quality system and achieving the quality objectives is
derived from this LQM, "SOPs and Work Instructions. Within these documents, management with
executive responsibilities ensures that the quality policy is understood, implemented, and maintained
at all levels of the organization. The development and implementation of appropriate accountabilities,
duties, and authority by organizational positions are clearly delineated. Line organizations achieve
and verify that specifications are achieved; QA organizations assist and provide oversight and
verification of processes through planning, reviews, audits, and surveillances. Top management
leadership, support and direction ensures that the policles and procedures are appropriately
implernented.

4,21 Ob]ectrves of the Qualgx Sygtem '

“The goal of the Quality System is to ensure that business operatlons are conducted with the

highest standards of professionalism in the industry.

To achieve this goal, it Is necessary to provide our clients with not only sclentifically sound, well
- documented, and regulatory compliant data, but also to ensure that we provide the highest quality
service available in the industry. A well-structured and well-communicated Quality System is
essential in meeting this goal. The laboratory’s Quality System is designed to minimize systematic

error, encourage constructive, documented problem solving, and provide a framework for

continuous lmprovement within the organizatlon

As stated in Section 1.3, this LQM, Work Instructions and the SOPs themselves are the basis and
outfine for our Quality System and contains general guidelines under which the laboratory conducts
our operations. In addition, other documents may be used by the laboratory to clarify compliance with
quality system or other client requirements. As you read this LQM, you will note SOP or Work
Instruction numbers in parenthetic text. These numbers refer to the laboratory procedure(s)
associated with the subject item. A table listing these quality system policies and procedures is
appended to this LQM.

The QA Manager and QA Specialist are responsible for implementing and monitoring the Quality
System. The QA Manager reporis to the Laboratory Manager on the performance of the quality

system for review and continuous improvement. The QA Manager has sufficient authority, access to
work areas, and organizational freedom (including sufficient independence from cost and schedule |

considerations) to: _
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« Initiate action to prevent the occurrence of any nonconformities related to product, process and
quality system,

Identify and record any problems affecting the product, process and quality system,

initiate, recommend, or provide soluions to problems through designated channels,

Verify implementation of solutions, and
mmﬁ:ﬂwmsmppedumwedmﬂpmpermomﬁmdammmme
deficiency, or unsatisfactary condition has occurred and the deficiency or unsatisfactory condition
has been comrected.

The QA Manager repoits where appropriate action can be affecled. However, should a situation arise
where acceptable resolution of identified problems cannot be agreed upon at the kaboratory level,
direct access to STL's Corporate Quality Direclor is available. This provides laboratory QA personnel
non-aboratory management support, if needed, to ensure that QA policies and procedures are

The QA Manager conducts annual LQM training for all laboratory and administrative personnel to
ensure their familiarity with the quality documentation and the implementation of the policies and
procedures in ther work.

4.3 Document Control

The laboratory maintains procedures to control documents and analytical data.  Since intensive data
Is generated and this Is our primary product, document control is inherently segregated from data
control, as described further in Sections 4.3.1 and 4.3.2.

431 ) Document Control Procedure

Securily and control of documents are necessary to ensure that confidential information is not
distributed and that all current copies of a giveg document are from the tatest applicable revision
(Document Control, UQA-006). Unambiguous identification of a controlled document is maintained
by identification of the following items in the document header: Document Number, Revision
Number, Effective Date, and Number of Pages. Document control may be achieved by either
electronic or hardcopy distribution.

Controlled documents are authorized by the QA Department and are marked as elther "Controlled’
or “Uncontrolled” and records of their distribution are kept by the QA Department. Controlled status
is defined as the continuous distribution of document updates. Uncontrolled status Is defined as the
single distribution of the current SOP.  Document updates are not distributed to uncontrolled status
holders. For tracking purposes, a control copy number is assigned to documents distributed with a
controlled status. All copy numbers are written in red ink or type to easily identify the SOP as a
controlled copy.

43.1.1 Document Revision
Changestodoamentsoocm'whenapméedutal change warrants a revision of the document.

When an approved revision of a controlled document is ready for distribution, obsolete copies of
the document are replaced with the currer;nt version of the document. The previous revision of the
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contrblled document is stamped “ARCHIVED COPY" and are stored by the QA Specialist in
secured cabinets. Only the most current revision is maintained electronically.

SOPs are updated on a 12-18 month basls, which is tracked by an established review schedule
(Approved SOP Listing, CHI-22-09-SOP List). These reviews are conducted by the writer/reviewer
and/or QA Manager or Specialist, the department manager and the Health and Safety Coordinator, all
of whom provide the approval signature for each SOP. )

432  Data Control

All raw data, such as bound logbooks, instrument printouts, magnetic tapes, electronic data, as well as
final reports, are retained for a minimum period of 5 years. Such data may be maintained longer, as
defined by client and project requirements. Specifics on the procedure of archiving records and client
or project specific requirements is contained jn the Record Retention and Purging SOP (UDM-002).

Raw data and reports are documented and stored in a manner which are easily retrisvable. The -

procedure for maintaining raw data records is briefly described below:

e Instrument print-outs for conventional inorganic parameters are filed by LabNet Batch Number.
Inorganic Metals are filed by Instrument and Filename. Generally, current year and previous year
documents are kept on file in the laboratory sections.

o All raw data, for example, instrument print-outs and logbooks, are maintamed |n an on-sate and
secured storage area. -

« The computer information Is backed up on tape daily, and stored in a.secured and

~ temperature/humidity controlled environment to maintain the Integrity of the electronic information
in the event of system failure. Copies of all back-up tapes are maintained In secured off-site
locations.

« Al copies of client final reports are maintain electronically (e.g., Adobe Acrobat).

4.4 Request, Tender, and Contract Review
449 Contract Review

For many environmental sampling and analysis programs, testing design Is site or program specific
and does not necessarily “fit" into a standard laboratory service or product. It is STL's intent to
provide both standard and customized environmental laboratory services to our clients. To ensure

project success, technical staff performs a thorough review of technical and QC requirements

contained in contracts. Contracts are reviewed for adequately defined requirements and STL's
capability to meet those requirements.

All contracts entered into by STL are reviewed and approved by the appropriate management
personnel to ensure that the laboratory's test methods are suitable to achieve these requirements
and must ensure that the laboratory holds the appropriate certifications and approvals to perform
the work, The review also includes the laboratory's capabilitles in terms of tumaround time,
capacity, and resources to provide the services requested, as well as the laboratory’s ability to
provide the documentation, whether hardcopy or electronic. if the lahoratory cannot provide alf
services but intends to subcontract such services to another STL facllity, this will be documented
and discussed with the client prior to contract approval.

COMPANY CONFIDENTIAL AND PROPRIETARY




SE‘.’ERN STL © Page 25<¢fT8
STL Chicaga LaM Rewision No {2
TREN T Effective Date: 10 September 20C2

Any contract requirement or amendment to a contract communicated to STL verbally is
documented and confirmed with the client in writing. Any discrepancy between the client's
requirements and STL's capability to meet those requirements is resolved in writing before
acceptance of the contract. Contract amendments, ntxatedbymediemandlorSTL are
documented in writing for the benefit of both the dient and STL.

All contracts, QAPPs, Sampling and Analysis Plans (SAPs), contrad amendments, and
doammmdwmmwmbombecampandmepermanentprqedmcudasdeﬁnedeechm
4.121.

4.4.2 Project-S c Plannin

Communication of contract specific technical and QC criteria is an essential activity in ensuring the
success of site specific testing programs. To achieve this goal, STL assigns a Project Manager to W
each dient The Project Manager is the first point of contact for the cient. It is the Project
Manager’s responsibllity to ensure that project specific technical and QC requirements are
effectively evaluated and communicated to the laboratory personnel before-and during the project
(Project Pfanning Process. UPM-003). QA department involvernent may be needed to assist in the
evaluation of custorn QC requirements.

qudkhnagasae&ndraddaﬂcmhdaﬂﬂeymmamwaiabbbmtprqed
requirements. ARhough Project Managers do not have direct reports or staff n production, they
coordinate opportunities and work with laboratory management and supervisory staff to ensure
avaitable resources are sufficient to perform work for the client's project. Prqedmanagementls
positioned between the dclient and laboratory resources.

Prior 0 work on a new project, the dissemination of project information and/or project opening
meetings will ocour to discuss schedules and unique aspects of the project ltems to be discussed
may indude the project Technical Profile (e.g., LabNet Project Notes) tum around times, holding .
times, methods, analyte lists, reporing Gmits, deliverables, sample hazards, or other special v
requirements. The Project Manager introduces new projects to the laboratory staff through Project
Kick-Off Meetings (UPM-002). These meetings provide direction to the laboratory staff in order to
mandmize production and dient safisfaction, while maintaining quality. In addition, the LabNet Project
Notes are associated with each sample batch (e.g., Job)asarerrmderl.pmsamplereoeptand

analytical processing.

Nwdagsﬂanaymmmacﬁvenojedisagmedwonbetweenmmnmegulam
agency and the Project Managerflaboratory. These changes, e.g., use of a non-standard method or
modification of a method, must be documented prior to implementation. Documentation pertains to
any document, e.g., letter, variance, contract addendum, which has been signed by both parties. -

Such changes are communicated to the laboratory through management Production Meetings, which
are conducted twice per week. Such changes are updated to the Technical Profile / LabNet Project
Notes and are introduced to the managers at these meetings. The laboratory staff is then introduced
lo the modified requirements via the Project Manager or the individual laboratory section manager.
After the modification is implemented into the laboratory procedure, documentation of the modification
is made in the case narrative of the data report(s).
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STL strongly ericourages our clients ta visit the laboratory and hold formal or informal sessions with
employees in order to effectively communicate .ongoing client needs as well as project specific
details for customized testing programs.

443 Data Quality Oblectives
Data quality objectives (DQO) ars qualltative and quantitative statements used to ensure the
generation of the type, quantity, and quality of environmental data that will be appropriate for the
intended application. Typically, DQOs are identified before project initlation and during the
development of a QAPPs and SAPs. The analytical DQOs addressed in this section are preclsion,
accuracy, representativeness, completeness, and comparability.

The components of analytical variability (uncertainty) can be estimated when QC samples of the
right types and at the appropriate frequency are incorporated into the measurement process of the -
laboratory. STL Incorporates numerous QC samples to obtain data for comparison with the
analytical DQOs and to ensure that the measurement system is functjoning properly. The control
samples and their applications, described in Section 5.8.2, are selected based on regulatory,
method- or client-specific requirements. Analytical QC samples for inorganic and organic analyses
may include calibration blanks, instrument blanks, method blanks, laboratory control samples,
callbration standards, MS, MSD, MD, surrogate spikes, and yield monitors.

The DQOs discussed below ensure that data are. gathered and presented in accordance with  (*
procedures appropriate for lts intended use, that the data is of known and docurhented quality, and '
are able to withstand scientific and legal scrutiny.

4.4.3.1 Precision

Precision is an estimate of variabllity. It is an estimate of agreement among individual
measurements of the same physical or chemical property, under prescribed similar conditions.
Precision is expressed either as Relative Standard Deviation (RSD) for greater than two
measurements or as Relative Percent Difference (RPD) for two measurements. Precision Is
determined, in part, by analyzmg data from LCSs, MS, MSD and MD. A description of these
control samples is provided in Section 5.8.2.

Precision also refers to the measurement of the variability associated with the entire process, from
sampling to analysis. Total precision of the process can be determined by analysis of duplicate or .
-replicate field samples and measures varlability introduced by both the laboratory and field
operations.

s’

4.43.2 Accuracy

Accuracy is the degree of agreement between a measurement and the true or éxpected value, or :
between the average of a number of measurements and the true or expected vaiue. It reflects the
total error associated with a measurement. .

Both random and systematic errors can affect accuracy. For chemical properties, accuracy is

expressed either as a percent recovery (R) or as a percent bias (R - 100). Accuracy is determined,
in part, by analyzing data from LCSs, MS and MSD.
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Accuracy and Precision objectives employed by the laboratory are as defined in the CERCLA's
Inorganic and Organic Statements of Work (SOW); statistically-derived oontrol limits; or default
limits as sted in each respective method SOP.

4433 ntativeness

Representativeness is the degree to which data accurately and precisely represent a characteristic
of a population, a variation in a physical or chemical property at a sampling point, or an
environmental condition. Data representativeness is primarily a funclion of sampling strategy;
therefore, the sampling scheme must be designed to maximize representativeness.
Representativeness also relates to ensuring that, through sampie homogeneity, the sample-
analysis result is representative of the constituent concentration in the sample matrix. STL makes
every effort to analyze an afiquot that is representative of the original sample, and to ensure the

homogeneity of the sample before sub-sampling. V
4434 Completeness '

Completeness is defined as the percentage of measurements that are judged valid or useable.
Factors negatively affecling completeness include the following: sampie leakage or breakage in
transit or during handling, loss of sample during laboratory ana)ysis through accident or improper
handling, improper documentation such that traceability is compromised, or sample resuit is
rejected due to fallure to conform to QC spedifications. A completeness objective of greater than
90% of the data specified by the statement of work is the goal established for mast projects. .

4.43.5 Com bil

Wybamasmdﬂwwﬁdmﬁﬁ%medatasetmbewméredmammer.
To ensure comparability, all laboratory analysts are required to use uniform procedures (e.g.,
SOPs) and a uniform set of units and calculations for anatyzing and reporting environmental data.

A measure of inter-{aboratory comparabifity is obtained through the laboratory’s participation in W
performance testing (PT) programs established with Water Supply (WS), Water Pollution (WP),
and Solid Waste (SW) programs. In addition, the laboratory employs the use of NIST or EPA
traceable standards, when available, to provide an additional measure of assurance of the

comparabliity of data. _ .
Project representativeness and comparability are dependent upon the sampling plan on a project
specific basis, and are therefore not covered in this LOM. Assessment of site and collection
representativeness and comparability is performed by the field engineer.
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4.4.3.6 Additional DQOs

Method Detection Limits
The method detection limit (MDL) is the lowest concentration that can be detected for a given

analytical method and sample matrix with 99% confidence that the analyte is present. The MDL is
determined according to Appendix B of 40 CFR 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants”. MDLs reflect a calculated (statistical) value determined under ideat laboratory
conditions in a clean matrix, and may not be achievable in all environmental matrices. The laboratory
maintains MDL studies for analyses performed; these are verified at least annually.

For the performance:-of non-routine methods, e.g., client/contract requirement, MDLs or Method
Validation Studies wili be completed on an as needed basis, The turmaround time for such studies will
be as determined by the client and Project Manager. Such studies will be reviewed and approved by
the client and/or regulatory agency prior to project implementation.

Instrument Detection Limits
There are a number of ways to determine Instrument Detection Limit (IDL) sensitivity (e.g., signal-to-
noise ratio; precision of the low-level standard; lowest callbration curve point or the IDL study defined
within CLP), The method and means in which IDLs are determined are documented and manntalned
in the QA department for each Individual instrument.

IDLs are generated for each element by the metals laboratory quarterly via each instrument as . i
specified in CLP, These lirnits are used to gauge instrument sensnM!y and when foutinely evaluated,
instrument performance without the introduction of method variance can be determined.

Reporting Limits _
Reporung Limits are defi ned as the lowest concentration of an analyte detenmined by a given method

in a given matrix that the laboratory feels can be reported with acceptable quantitative error or client

B requirements, values specified by the EPA methods or other project and client requirements. The

laboratory reporting limits are further related and verified by the lowest point on a calibration curve,

"+ Because of the high level of quantitative error associated with determinations at the level of the MDL,

the laboratory endeavors to keep reporting limits higher than the MDL. Wherever possible, reporting
is limited to values approximately 3-5x the respective MDL to ensure confidence in the value reported.
Client specific requests for reporting to the IDL or MDL are special circumstances not to be confused
with the prevnous statement. Data evaluated down to the MDU/IDL is qualified as estlmated witha 'S
for organic analyses and a ‘B’ for inorganic analyses on the data report.

MDL studies are perfarmed annually, and reporting limits are assessed. If the MDL does not meet the
routine laboratory reporting limit or the method specified limit, it is repeated or the laboratory reporting
limit is reassessed. [f the laboratory continually demonstrates that the method reporting limits are not
achieved, equlpment technique, and the method are reviewed to assure optimal performance or
appropriate action is taken.

4,5 Subcontractin

Subcontracting Is arranged with the documented consent of the client, in a timely response which
shall not be unreasonably refused. All QC guidelines specific to the clieht's analytical program are
transmitted to the subcontractor and agreed upon before sending the samples to the subcontract
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faciity. Proof of required certifications from the subcontract facility are maintained in the project
records. Where applicable, specific QC guidelines, QAPPs, and/or SAPs are transmitted 1o the
subcontract laboratory. Samples are subcontracted under formal Chain of Custody (COC).

Subcontract laboratories may receive an on-site audit by a representative of STL's QA staff if it Is
deemed appropriate by the QA Manager. The audit involves a measure of compliance with the
required test method, QC requirements, as well as any special client requirements (e.g., Technical
Profile and LabNet Project Notes).

intra-company subcontracting may also occur between STL fadiliies. Intra-company
subcontracting within STL is arranged with the documented consent of the dlient (e.g., QAPP).

The originating laboratory is responsible for communicating all technical, quaﬁty and del:verable
requirements as well as other contract needs.

Project reports from both STL and extemnal subcontractors are not altered and are induded in their
iginal form in the final project report provided by STL. This dearly identifies the data as being
produced by a subcontractor facility. All data, as required in Section 5.9.4, is included.

4.6 Purchasing Services and Supplles

Evaluation and selection of suppliers and vendors is performed, in part, on the basis of the quality
of their products, their ability 1o meet the demand for their products on a continuous and short term
basis, the overal quality of their services, their past history, and competitivé pricing. This is
achieved through evaluation of objective evidence of quality fumished by the supplier, which can
include certificates of analysis, recommendations, and proof of historical compbance with similar
programs for other clients. To ensure that quality critical consumables and equipment conform to
specified requirements, alpud\asesfromspeuﬁcvendorsareappravedbyammberofthe
supervisory or management staff.

Chemical reagents, solvents, glassware, and géneral supplies are ordered as needed to maintain
sufficient quantities on hand. Purchasing guidelines for equipment and reagents meet with the ‘w
* requirements of the specific method and testing procedures for which they are being purchased.

The measurements for evaluation and selection of suppliers; the acceptance of supplies and services;
aﬂwﬁmsdcamaed&sa'bednmepmramrnSOP(Howrememouaﬂy
Assurance Process; UQA-020).

4.6.1 Solvent and Acid Lot Verification

Pre-purchase approval is performed for solvents and acids purchased in large quantities unless a
certificate of conformance has been fumished. These may include acetone, ethyl ether, hexane,
methylene chioride, nitric acid, hydrochloric acid, sulfuric acid, and hydrogen peroxide. Each lot of
incoming supplies requiring pre-approval is checked against the previously approved lot number. [f
the lot number is not approved, the lot is refused. If the lot number is an approved lot number, it is
accepied and documented. Solvents and acids are pre-tested in accordance with STLs Corporate
Testing Solvents and Acids procedure (S-T-001).
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4.7 Service to the Client
4.7.1 - Sample Acceptance Policy

Samples are considered oompromxsed“ if the following conditions _are obsefved upon sample
recelpt.

Cooler and/or samples are received outside of temperature specification.
Samples are received broken or leaking.
Samples are received beyond holding time.
Samples are received without appropriate preservat:on
Samples are received in inappropriaté containers,
COC does not match samples received.
COC is not properly completed or not received.
Breakage of any Custody Seal,

_ Apparent tampering with cooler and/or samples.
Headspace in volatiles samples.
Seepage of extraneous water or materials into samples.
Inadequate sample volume.
liegible, impermanent, or non-unique sample labeling.

* When “compromised” samples are received, it is' documented on the hardcopy COC, the LabNet
Sample Receipt Checklist and on a Sample Discrepancy Report (SDRY); and the client is contacted

- for instructions. If the client decides to proceed with the analysns, the project report will clearly -
indicate any of the above conditions and the resolution.

4.7.2 Client Confidentiality and Proprietary nghts

Data and sample materials provided by the client or at the client's request, and the results obtained

by STL, shall be held in confidence (unless such information is generally available to the public or

is in the public domain or client has failed to pay STL for all services rendered or is otherwise in
breach of the terms and conditions set forth in the STL and client contract) subject to any - °
disclosure required by law or legal process. Technical, business and proprietary information
provided by a client and data/information generated by the {aboratory are restricted for the use within
the laboratory for purposes of accomplishing the project. Client information is not to be used on other
projects or revealed except in conjunction with project work to anyone outside the laboratory without
permission of the client.

STL's reports, and the data and information provided therein, are for the exclusive use and benefit
of client, and are not released to a third party wlthout written consent from the client (Client

Confidentiality, UQA-004).
4.8 Complaints

Client inquiries, complaints or noted discrepancies are documented, communicated to management,
and addressed promptly and thoroughly. The investigation of the cause, resolution and authorization
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of comrective action is documented [Sample Dtscrepanc.y Report (SDR),- Resubmitted Data Request
(RDR), Corrective Action Report (CAR); UQA-029].

Chent complaints are documented by the employee receiving the complaint. The documentation
can take the form of a Resubmitted Data Request (RDR) or in a format spedifically designed for
that purpose (e.g., phone conversation record or e-mail). The Laboratory Manager, Project
Manager and/or QA Manager are informed of client complaints and assist in resolving the
The RDR is used after the client has received the analytical report and thelr specifications,
expectations, or cient satisfaction were not achieved. RDRs are prepared when clients request re-
evaluation of submitted data, when addifional information is requested or for general complaints.

The nature of the complaint is identifled, documented and investigated, and an appropriate action
is determined and taken. In cases where a client complaint indicates that an established policy or
procedure was not followed, the QA department is required to conduct a special audit to assist in
resolving the issue. A written confirmation, or letter to the dient, outlining the issue and response
taken is strongly recommended as part of the overall action taken.

The number and nature of client complaints is reported by the QA Manager in the QA Monthly
report. Monitoring and addressing the overall level and nature of client complaints and the
effectiveness of the solutions is part of the Quality Systems Management Review (UQA-002). -

4.9 Control of Non-~conformances

Non-conformances incude any out of control occurrence. Non-conformances may relate to client
specific requirements, procedural requirements, or equipment issues. All non-conformances in the
laboratory are documented at the time of their occurence on Corrective Action Reports (CARs)
specifically formatted for each department or on a SDR. .

Al non-conformances that affect a sample and/or sample data become part of the affected W
project’s permanent record. When appropriate, reanalysis is performed where QC data falls
outside of specifications, or where data appears anomalous. |If the reanalysis comes back within
established tolerances, the results are approved. If the reanalysis is still outside tolerances, further
reanalysis or consultation with the Section Manager, Project Manager or QA Manager for direction
may be required. Anrecordsofreanalyslsarekeptwnmthepro;ectm&s

Where non-conformances specifically affect a dlient's sample and/or data, the dient is informed
and action must be taken. Action can take the form of reporting and flagging the data, and
including a description of the non-conformance in the project narative.

4.10 Corrective Action

To consistently achieve technical and reguiatory requirements, the laboratory data must be supported
by an effective corrective action system. The system must be capable of isolating and rectifying both
random and systematic errors. Identification of systematic errors, or emors that are likely to occur
repefitively due to a defect or weakness In a system, is particularly valuable in maintaining an
environment of continuous improvement in laboratory operations.
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Mechanisms used to ensure problem definition include SOPs; intemal and external audits and
surveillances; and regular laboratory management meetings. When evaluation of performance
against established criteria for good laboratory practices shows a condition that could adversely affect
the quality of services provided, corrective action is initiated. -

L 4

All comrective actions, whether immediate or long-term, will compnse the following steps to ensure a
closed—loop corrective action process:

———

Define the problem.

Assign responsibility for lnvesuga'ang the problem.

Determine a corrective action to eliminate the problem,

Assign, and obtain commitment to, responsibility for iImplementing the corrective action.

Implement the correction.

Assess the effectiveness of the corrective action and verify that the corrective action has
_eliminated the problem. .

4.10.1 Immediate Corrective Action

immediate comrective actions to cormrect or repalr non-conforming equipment and- systems are )
. generally initiated in response to adverse conditions identified through QC procedures. . The analyst .= [~

has relatively quick feedback that a problem exists, -e.g., calibration does not meet or QC check =
samples exceed allowable criteria, and can take immediate action to repair the system.

The initlal responsibility to monitor the quality of a function or analytical system lies with the individual
performing the task or procedure. DQOs are evaluated against laboratory-established or against
method or dlient specified QA/QC requirements. If the assessment reveals that any of the QC
acceptance criteria are not met, the analyst must immediately assess the analytical system to correct
the problem. When the appropriate corrective action measures have been defined and the analytical
system is determined to be "in-control* or the measures required to put the system "in-control" have
been Identified and scheduled, the problem and resolution or planned action is documented in the
appropriate logbook or CAR. Data generated by an analytical system that is determined to be out-of-
control must never be released without approval of the Section Manager, QA Manager, Laboratory
Manager and client notification. -

When an acceptable resolution cannot be met or data quality is negatively affected, the analyst will
notify their Section Manager and initiate an SDR, If an SDR is required, It is routed for proper
authorizations and direction. Proper .authorization and direction Is given by the Project Manager
and/or QA Manager. Based upon the circumstances and judgment of the Project Manager, the client
may be notified of the situation,

. Data generated concurrently with an out-of-control system will be evaluated for usability in light of the
nature of the deficlency. If the deficiency does not impair the usability of the resuits, data will be
reported and the deficiency will be noted in the case namative. Where sample results may be
impaired, the Project Manager is notified by a written SDR and appropnate comrective action (e.g.,
reanalysis) Is taken and documented.
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A CAR documents analytical problems at the bench level. This form allows for the documentation of
the out-of-control situation, actions undertaken to correct the problem and a return-to-control status.
All CARs are signed/dated by the respective laboratory section manager.

ﬂnQAl\hnagerhasmemmuitytbsbpmeanalysis. e.g., falure o meet method or project
requirements, and to hold all analyses of samples affected by an out-of-contral situation. The method
mmmmmmmnmwmmmmmappmlam
sign-off.

4.10.2 Long-term Corrective Action

Long-term corrective action is generally initiated due to QA issues, which are most often identified
during intemal and extemnal audits (Sections 4.13 & 4.14). Typically, a deeper investigation into the
root cause of the nonconformance is warranted, and the problem may take much longer to identify 7
and resolve. Staff training, method revision, replacement of equipment, and LabNet reprogramming
are examples of long-term corrective action.

4.10.3 Responsibility and Closure

The Section Manager is responsible for comecting out-of-control situations, placing highest priority on
this endeavor.  Associated comrective actions, once verified for effectiveness, are incorporated into
standard practices. . Ineffeclive aclions will be re-evaluated until acceptable resolution is achieved.
Section Managers are accountable to the Laboratory Manager to ensure final accéptable resolution is
achieved.

The QA Department also may implement a special audit (Section 4.13). The purpose of inclusion
of the comrective action process in both routine and spedial audits Is to monitor the implementation
of the comrective action and to determine whether the action taken has been effective in

overcoming the Issue identified.

Any out-of-control suations that are not addressed acceptably at the laboratory level may be reported
to the Corporate Quality Director by the QA Manager, indicating the nature of the out-of-control
situation and problems encountered in solving the situation. -This provides laboratory QA personnel
non-aboratory management support, i needed, to ensure QA policies and procedures are enforced.

4.11 Preventative Action

The [boratory’s preventive action programs improve, or eliminate potential causes of
noncorforming product and/or nonconformance to the quality system. This preventive action
process is a proactive continuous process improvement activity which can be initiated by clients,
employees, business providers, and affiliates. The QA section has the overall responsibility to
ensure that the preventive action process is in place, and that relevant information on actions is
submitted for management review. '

Preventive action opportunities may be identified from information obtained through activities

related to but not limited to the corrective action process, performance evaluation program, internal
audits, management review, and/or market trends, industry trends and competitive comparisons.
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Established standard practices for preventive action are included .in the Preventive Action
Measures SOP (UQA-019); the SDR / RDR / CAR SOP (UQA-029) and the Quallly System
Management Review SOP (UQA-002). These procedures describe the information sources used
to detect, analyze, and eliminate potential causes of nonconformities and to ensure effective

implementation of soluhons

-

4.12 : Records
4.12.1 Record Types

Record types are described in Table 4.
4122 Record Retention

Data reports are filed electronically as .pdf files by sample job number. Hardcopy COC files are
maintained and are filed in Job Number order.

Laboratory data, project management files, QA records (e.g., PT scores/corrective actions;
MDLs/IDLs, statistical analysis, QAPPs, etc..), Human Resources information, etc.., are compiled
by date order. The same procedure is followed both In current and archived hardcopy storage.

Upon archiving, a Records Management Form (CHI-22-05-032) is prepared for each storage box of - (

records. This form documents the department, department manager, contents (description and
dates), term of retention (e.g., no. of years) and an assigned Identification number. The original of
this form is maintained with the data management department with a carbon copy filed within the
storage box. Upon purging of records, the individual department managers sign the original form
as confimmation for the destruction of the associated data. This signature indicates that the
laboratory has maintained the information for the required amount of tlme and Is no Ionger required

to store it.

-

Table 5 outlines the laboratory’s standard record retention time. For raw data and project records,
record retention Is calculated from the date the project report is issued. For other records, such as
Controlled Documents, QC, or Administrative Records, the retention time is calculated from the
date the record is formally retired. Records related to the programs listed in Table 6 have lengthier
retention requirements and are subject to the requirements in Section 4.12.3.

COMPANY CONFIDENTIAL AND PROPRIETARY




SEVER\T STL Page 35 of 78
STL Chicago LQM Revision No. 02
T RENT Effective Date: 10 September 2002
Table4. STL Record Types
Controlied Project Administrative
Raw Data | Documents QC Records Records Records
See LQMs/ Audits/ cocC _| Accounting
Section 3. QAPPs Responses Documentation
Termsand | QMP Cerfifications Contracts and Corporate Safety
Definitions | (Corporate) Amendments Manual, Pemnits,
Disposal Records
SOPs SDRs/RDRs Comrespondence | Employee Handbook
| Logbooks® QAPP Personnel files,
Method & SAP Employee Signature &
Software Initials, Training -
Vakdation, Records
Verification
Standards Telephone Technical and
Certificates Logbooks Administrative Policies
Work MDLNDINDC E-malls
Instructions | Studies
PTs Electronic Data
Statistical Report
Evaluations

Standard and Reagent Receipt, Archiving, and Balance Calibration.

Table 5. STL Record Retenﬂor_i

*Examples of Logbook types: Maintenance, Instrument, Preparation (standard and samples),

Record Type Archival Requirement *.
Raw Data AlI* (Blectronic Data | 5 Years from completion
Reports (.pdf &
EDD) _
Controlled A 5 Years from document retirement date
Documents '
Qc A 5 Years from archival
Project Al 5 Years from project completion
Administrative | Personnel/Tralning | Indefinitely
Accounting 10 years

* Exceptions listed in Table 6.

4.12.3

Programs with Longer Retention Requirements

Some regulatory programs have longer

record retention requirements than the laboratory’s

standard record retention time. These are detailed in Table 6 with their retention requirements and
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_ client-specific requirements are listed in the Record Retention and Purging SOP (UDM-002). In
these cases, the longer retention requirement Is implemented and noted in the archive. I special
instructions exist such that client data cannot be destroyed prior to notification of the client, the
container or box containing that data Is marked as to who to contact for authorization prior to
destroying the data.

Table 6. Special Record Retention Requirements

‘Program : _ Retention Requirement
Colorado — Drinking Water - 10 years
Commonwealth of MA - All environmental 10 years
data 310 CMR 42.14
FIFRA - 40 CFR Part 160 Retain for life of research or
marketmg permit for pesticides
' requiated by EPA
Massachusetts — Drinking Water : 10 years
Michigan Department of Environmental 10 years
Quality - all environmental data
Minnesota — Drinking Water ' 10 years
Navy Facilities Englneenng Service Center 10 years.
1 (NFESC) . . :
QOSHA - 40 CFR Part 1910 - ﬁ - 30 years -
Pennsylvania — Drinking Water ' 10 years
4124 Archives and Record Transfer

Archives are indexed such that records are accessible on either a project or temporal basis.
Archives are protected against fire, theft, loss, deterloration,- and vermin. Electronic records are
protected from deterioration caused by magnetitc fields and/or electronic deterioration. Access to
archives is controlled and documented.

STL ensures that all records are maintained as required by the regulatory guidelines and per this
LQM upon facility location change or ownership transfer. Upon facility location change, all archives
are retained by STL In accordance with this LQM. Upon ownership transfer, all final test reports
generated by the laboratory will be submitted to the clients if not previously provided. Any further
record retention requirements will be addressed in the ownership transfer agreement and the
responsibility for maintaining archives is clearly established.

In the event that the laboratory is closed, all final test reports generated by the laboratory will be
submitted to the clients if not previously provided. All records will then be transferred to STL's
corporate record storage location. All boxes and contents will be appropriately labeled with the dates
of destruction (Refer to Tables 5 and 6) and managed in accordance their policles.

4.13 Internal Audits

Quality assurance audits and surveillances are conducted to assess the' performance of laboratory
systems in meeting technical, regulatory and client requirements; and to evaluate the operational
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detads of the QA program {intemal Audits; UQA-013). They provide a means for management to be
apprised of, and to respond to, a potential problem before it actually impacts the laboratory operations.
They also are a mechanism for ensuring dosure of corective adtions resulling from external audits.

4.13.1 Audit Types and Frequency

A number of types of audits are performed at STL. These audit types and frequency are
categorized in Table 7.

Table 7. Audit Types and Frequency

Audit Type Performed by Frequency
Systems QA Department or Designee Annual :
Data QA Department ~5% of All Projects or As Needed
Special QA Department or Designee As Needed

4132 Systems Audits

SystmmawlsaabduimlhrahnadmmhdedmanmgdngbasisbymeQAManager
or the QA Spedialist. Systems audits cover all departments of the facility, both operational and
support. The review consists of laboratory systems, procedures, documentatior and issues noted
in extemal audits.

The audit report is issued by the QA Manager or QA Spedialist within 14 calendar days of the
audit. ﬂweaﬂtmpmsaddr&&sedmmedeparmentSemeanagerandmpbdtomeQA
department and the Laboratory Manager.

Wiritten audit responses are required within 21 calendar days of the audit report issue. A maximum
of one calendar month is given o address any recommended corrective actions. The audit
response is directed to all individuals copied on the audit report. Where a coireclive action may
require longer than a calendar month to complete, the target date for the comective action
rmmﬁmwmammmssummwmoepammnt
in the agreed upon time frame.

4.1 3.3 Data Audits

Data audits are focused to assess the level of customer service, SOP compliance, - regulatory

compliance, accuracy and completeness of test results and reports, documentation, and .

adherence to established QC criteria, laboratory SOPs, technical policy, and project specific QC
ded

‘1
The QA Department provides feedback and/or corrections and revisions tg project reports where
necessary. Records of the data audits are kept, and the frequency of data audits is included in the
monthly QA report. In performing data audits, it is essential that data be assessed in terms of
differentiating between systematic and isolated ermors. Upon noting anomalous data or
occurrences in the data audits, the QA Department is responsible for seeking clarification from the
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appropriate personnel, ascertaining whether the error is systematic or an isolated error, and
overseeing correction and/or revision of the project report if necessary, Errors found in client
project reports are revised and the revision sent to the client (Section 4.8), The QA Department is
also responsible for assisting in the corrective action process where a data audit leads to
identification of the need for permanent corrective action.

The frequency of data auditing may also be dependent upon specific clients and regulatory
programs. All active laboratory Iogbooks and QC files are subject to periodic audltsl survelllances
by the QA personnel.

4134 Special Audits

Special audits are conducted on an as needed basis, generally as a foliow up to specific issues
such as client complaints, corrective actions, proficiency testing results, data audits, systems
audits, validation comments, or regulatory audits. Special audits are focused on a specific issue,
and report format, distribution, and timeframes are designed to address the nature of the issue.

4.14 External Audits

STL is routinely audited by clients and external regulatory authorities — both government and non-

government. Whether the audit is scheduled or unannounced, full cooperation with the audit team

. Is provided by.the laboratory and administrative staff. STL recommends that the audits be  (
scheduled with the QA Department so that all necessary personnel are avallabie on the day of the

audit.

4.15 Management Reviews
4.15.1 QA Reports to Management

A monthly’ QA report is prepared by QA Manager and forwarded to the Laboratory Manager,
Project Managers, Section (Technical) Managers and the Corporate Quality Director. The reports
include statistical results that are used to assess the effectiveness of the quality system. The
format of the monthly report Is shown in Figure 3.

4.15.2 Quality Systems Management Review

A quality systems management review is performed at least annually by the QA Manager. This
review ensures that the laboratory’s quality system is adequate to satisfy the laboratory's palicies
and practices, govemment requirements, certification, accreditation, approval requirements, and
client expectations. Quality systems management reviews are accomplished through the
evaluation and revision of this LQM, monthly quality assurance reporting and goal setting.

Management reviews of speclfic quality system elements may be performed through continuous
improvement activities, monthly QA reports, process changes, SOP revisions, and/or audit
reports/responses. Documentation of these reviews are not required unless it is inherent in the review
mechanism (e.g., approval signatures on SOP revisions).
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Audits
Extenal audits completed.
Extermnal audits schedules.

Miscellaneous QA and Operational Issues
Standard Operating Procedure {SOP) status measurement.
Preventive Actions.

QAPP/Project Review Status

" Report the activity of QAPP/Project reviewfwriting activities.

5.0

Technical Requirements

5.1

Personnel

5141

General

STL management believes that its highly qualified and professional staff is the single most
important aspect in assuring the highest level of data quality and service in the industry. The staff
consists of professionals and support personnel that indude the following positions;

Laboratory Manager

QA Manager

Health & Safety Coordinator / Waste Management
Project Manager

Information Technology Manager

Department Section Manager (Technical Manager)

COMPANY CONFIDENTIAL AND PROPRIETARY




SEVERN STI Page 40 of 78
STL Chicago LQM Revision No. 02
T RENT Effective Date: 10 September 2002 f

Analyst

Sample Custodian

Technician

Quality Assurance Specialist

Data Review Specialist ' .

In order to ensure that employees have sufficient education and experience to perform a particular
task, job descriptions are developed for all personnel (Secnon 4.1.2).

5.1.2 Training

STL is committed to furthering the professional and technical development of employees at all
levels. Selection of qualified candidates for laboratory employment begins with documentation of
minimum education, training, and experience prerequisites needed to perform the prescribed task.
Minimum education and training requirements for STL employees are outlined in Table 8.

Orientation to the laboratory’s policies and procedures, in-house method training,. and employee
attendance at outside training courses and conferences all contribute toward employee proficiency.
The QA section in conjunction with the Human Resouroes section are responslble for maintaining
documentation of these activities. '

‘Each Iaboratory section maintains docume'ntation'assoclated with analytical trajning (e;g.. tralniqg _

records, document control). The QA depariment maintains [continued] method proficiency (e.g.,
MDLs, IDMPs, PT Sample Tracking, LCSs). This information is available to managers and staff for
planning and evaluation.

Human Resources maintains documentation and attestation forms on employment status. & records;
benefit programs; timekeeping/payroll; and employee oonduct (e.g., ethics). This informat:on is
maintained in the employee's secured personnel file. _

Table 8. STL Employee Minimum Training Requirements

Speciaity ' Experience

General Chemistry and Instrumentation - Six months

Gas Chromatography One year

Atomic Absorption One year

Mass Spectrometry One year

Spectra interpretation . Two years
Required Training Time Frame' Employee Type
Environmental Health & Safety Month 1 - . Al
Quality Assurance Quarter 1 All
Demonstration of Capabifity Prior to unsupervised method Technical
(DOC) performance i

* From the date of initial employment unless otherwise indicated.
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When an analyst does not meet these requirements, they can perform a task under the supervision of

a qualified analyst, peer reviewer or section manager, and are considered an analyst in training. The
spavshganmalystnﬁigsamﬂaﬂefumequaityofﬂeadyﬁmldata and must

mmwmmwmm

DOCs are performed by the analysis of four replicate QC samples.~ Results of successive LCS
analyses can be-used to fulfifl the DOC requirement. The accuracy and precision, measured as
average recovery and standard deviation (using n-1 as the population), of the 4 replicate results
are calculated and compared to those in the test method (where available). If the test method
does not include accuracy and precision requirements, the results are compared to target criteria
set by the laboratory. The laboratory sels the target criteria such that they reflect the DQOs of the
specific test method or project. A DOC Certification’ Statement is recorded and maintained in the
employee’s training file. Tabulated results summary and raw data are completed and signed by the
-analyst and section manager with the proper entries made onto the analysts training record. The
msmmmmmmmmmmmlmwmmm
Figure 4 shows an example of a DOC Certification Statement

FuﬂnrdeﬁsdﬁwhbaabfshaﬁgproganaredmbedmﬂreLabazhyTrammSOP
(UQA-014).

543 Ethics P

Establishing and maintaining a high ethical standard is an important element of a Quality System.
in order to ensure that al personnel understand the importance the company. places on
maintaining high ethical standards at all times; STL has established an Ethics Policy P-L.-006 and
an Ethics Agreement (Figure 5). EadtwployeesngnstheEﬂmsAgremwem.sigmfymgagreed
compliance with its stated purpose.

Viotations of this Ethics Policy will not be tolerated. Employees who violate this policy will be
subject to disciplinary actions up to and including termination. Criminal violations may _also be -
referred fo the Government for prosecution. In addition, such actions could -jeopardize- the A d
Company’s abity to do work on Govemment contracts, andforﬂmatreasaxmeCanpanyhasa
Zevo Tolerance approach to such violations.

Ethics is also a major component of the QA training program. Each employee is trained in ethics
within three months of hire in 3 QA training program that includes an overview of regulatory
programs and program goals, a review of the ethics statement, and group discussions about data
integrily and data misrepresentation. Employees are trained as to the legal and environmental
repercussions that result from data misrepresentation. Adatamtegntyhdﬁnersmntamedby
STL and administered by the Corporate Quality Director.
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Figure 4. Demonstration of Capability Certification Staternent

Demonstration of Capability
Certification Statement

STL Chicago
2417 Bond Street
University Park, IL 60466

Analyst Name:
SOP No.:
Method No.:
Description;
Matrix:
Effective Date;,

We the undersigned certify that:

1. The analyst identified above, using the cnted test method(s), which is in use at this
laboratory for the analyses of samples under the National Environmental Laboratory
Accreditation Program, have met the Demonstration of Capability.

- The test method(s) was performed by the analyst identified on this certifi cat:on

personnel on-site.

self-explanatory.

o » op

validate these analyses have been retained at the laboratory, and that the associated
information is well organized and available for review by authorized assessors.

Technical Manager - - Signature Date

Quality Manager Signature - Date

'A copy of the reference method and laboratory-specific SOP(s) are available for all .
The data associated with the demonstration capabmty are true. accurate, complete and ,

All raw data (including a copy of this certification form) necessary to reconstruct and |
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Figure 5. STL Ethics Agreement (P-L-006)

1 . (print nama) undersiand that high standands of inlegrily are required of me with regand to the

m:mwum:wnmmmwummlmmmmm

of my dulles at the Compeny:

o | will nol intentionally report data values thet are not the actual valves oblained;

. lﬂumwmeMdem&wWMd@mmm
are not the ackml dates, imes, sample or QC identilications, or method citations;

e ] wil nol indentionally misrepresent anciher individuel's work; and .

. laWuaWdSﬂMmsbmbmnwpaﬂmmadﬂyMlleds
compromising data validty or quallly, | wil not comply with the request and report this action immediately to a
member of the upper management, up o and inciuding the presidant of Severn Trent Labaratories, inc.

o I wil not intenBionally repoit data values that do not meet established quallly conlral crileria as set forth in the Method
andlor Standerd Operation Procedurss, or as defined by Company Policy.

e | agree o inform my Supervisor of any accidental reporting of non-authenic data by me in a Simely menner. | agree | ‘g

o inform my Supervisor of any accidental or irlenfional reporing of non-autheniic data by othar emplayees. | have
reed this Elhics Agreement and understand thet falkure to comply with the condiions sisted above will result in
disciplinery acion, up fo and including sermination from the Company.

Compliance with thia policy of business efhics and conduct is the responsibilty of every STL employes. Disregard or
ﬂubmﬁyﬂ:lhd-naddmdbadmamlnmabmmbaﬂm
mdm _

EMPLOYEE'S NAME (prirried)

ENPLOYEE'S SIGNATURE

5.2 Facliities -

The laboratory is a secure facility with controlled and documented access. Access is controlled by
various measures inchuding locked doors, electronic access cards, security codes, and a staffed
reception area. All visitors sign in and are escorted by STL personnel whie at the facility. The
laboralory Is locked at all times, unless a receptionist is present to monitor bullding access (e.g.,
between the hours of 8:00 am. and 5:00 p.m. Monday through Friday).

The facilily is designed for efficent, automated high-quality operations. The faboratory is equipped
with Heating, Ventitation, and Air Conditioning (HVAC) systems appropriate to the needs of
environmental testing laboratories. Environmental conditions in the facifity, such as hood flow, are
routinely monitored and documented.

The facility is equipped with structhural safety features. Each employee is familiar with the location,
use, and capabilities of general and specialized safety features associated with their workplace.
STL also provides and requires the use of protective equipment including safety glasses, protective
clothing, gloves, etc..
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53 Test Methéds

Routine analytical senrloes are performed using standard EPA-approved methodology. .in some
cases, modification of standard appmved methods may be necessary to provtde accurate analyses of
particularly complex matrices.

5.3.1 Method Se!ectlon.

Since numerous methods and anaiytical techniquies are available, continued communication between
the client and laboratory is imperalive fo assure the comrect methods are utilized. Once client
methodology requirements are established, this and other pertinent information is summarized by the
Project Manager in a Technical Profile and within LabNets Project Notes feature. These mechanisms

-ensure that the proper analytical methods are applied when the samples arrive for log-in. For non-
routine analytical services (e.g., special matrices, non-routine compound lists, etc..), the method of
cholce Is selected based on client needs and available technology.

Most of the test methods performed at STL originate from test methods publlshed by a regulatory
agency such as the US EPA and other state and federal regulatory agencies. These include, but
are not limited to, the following published oompendlums of test methods. A listing of methods in
which the laboratory is capable of performing is listed in laboratory’s Methods Capabllmes Waork
Instructlon (CHl-22-09-255) _

. Gundelmes Establlshlng Test Procedures for the Analxg_is_ of Pollutanta Under the Clgan Water Act,
and Appendix A-C; 40 CFR Part 136, USEPA Office of Water. .

Methods fot' Chemical Analysis of Water and Wastes, EPA 600 (4-79-020), 1983.

Methods for the Determination of Inorganic Substances in Enwronmental Samples, EPA-600/R-
93/100, August 1993,

Methods for the Determination of Metals in Environmental Samples, EPA/600/4-91/010, June
1991. Supplementl EPA-600/R-94/111, May 1994, _

Methods for the Determination of Organic Compounds in Dnnkmg Wate EPA—600I4—88-039
December 1988, Revised, July 1991, Supplement |, EPA-600-4-90-020, July 1990, Supplement I,

EPA-600/R-92-1 29 August 1992

NIOSH Manual of Analytical Methods, 4™ ed., August 1994.

Statement of Work for Inorganics Analysi ILM04.0, USEPA Contract Laboratory Program Multi-
media, Multx-concentration

Statement of Work for Organics Analysis, OLM04.2 and OLC02.1, USEPA Contract Laboratory
Program. Multi-media, Multi-concentration.

Standard Methods for the Examination of Water and Wastewater, 18™/4 9™ /20" edition; Eaton. A.D.
Clesceri, L.S. Greenberg, A.E. Eds; American Water Works Association, Water Pollution Control
Federation, American Public Health Association: Washington, D.C.
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Test_Methods for Evaluating Sofid Waste Physical/Chemical Methods (SW-846), Third Edition,
September 1986, Final Update |, July 1992, Final Update IIA, August 1993, Final Update I,
September 1994; Final Update lIB, January 1995; Final Update i, December 1996.

NMBoodeSTMStandards AmmnSoaetyforTeshng&mlmals(ASTM) Philadelph-
PA

The laboratory reviews updatad versions to all the aforementioned references for adaptation based
upon capabilities, instrumentation, etc.., and establishes an implementation schedule. As such,
melabaakxysmvxtopetfamadymelawvarsmsofeamapplwedmm )

532  SOPs

STL maintains an SOP Index (CHI-22-09-SOP List) for both Method and Process SOPs. Method
SOPs are maintained to describe a specific test method. Process SOPs are maintained to
desgibe function and processes not related to a analytical testing (e.g., administrative
procedures). .

Wmmmm\gm

Tile Page with Document Name, Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, DatesandPropﬂe(atylriormbon
smatwﬂ(ﬁgues). :

1. identification of Test Method 13. Cafbration and Standardization -
2. Applicable Malrix 14. Procedure : ..
3. Scope and Application, including test 15. Calculations
analytes
4. Summary of the Test Method 16. Method Performance -
5. Reporting Limils *  17. Pollution Prevention
6. Definlions 18. Data Assessment and Acceptance
Criteria for Quality Control Measures
7. Inlerferences 19. Coirective Actions for Out-of-Cantrol Data
8. Safety 20. Contingencies for Handling Out-of-Control
or Unacceptable Data
9. Equipment and Supplies 21. Waste Management
10. Reagents and Standards 22. References
11. Sample Collection, Preservation and 23. Tables, Diagrams, Flowcharts and
Skorage Validation Data
12. Quaiity Control

Process SOPs contain the following information:

Title Page with Document Name, Document Number, Revision Number, Effective Date, Page
Numbers and Total # of Pages, Authorized Signatures, Dates and Proprietary Information
Statement (Figure 6).

1. Scope
2. Summary
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Definitions

Responsibiiities

Procedure .

References

Tables, Diagrams, and Flowcharts

Noopw

The QA Department is responsible for maintenance of SOPs, archival of SOP historical revisions,
maintenance of an SOP index, and records of controlled distribution. SOPs, at a minimum,
undergo annual review (12-18 months). Where an SOP is based on a publlshed method, the
laboratory maintains a copy of the reference method.

Figure 6. Proprietary Information Statement

This documentation has been prepared by STL solely for STL's own use and the use of
STL's customers in evaluating its qualifications and capabilities in connection with-a
particular project. The user of this document agrees by its acceptance to‘retumn it to STL
upon request and not to reproduce, copy, lend, or otherwise disclose its contents, directly or |-
indirectly, and not to use if for any other purpose other than that for which it: was specifically
provided. The user also agrees that where consultants or other outside parhas are involved | .
in the evaluation process, access to these documents shall not be given to said partles )

unless those parhes also specifically agree to these condmons '

THIS DOCUMENT - CONTAINS VALUABLE CONFIDENTIAL AND PROPRIET ARY
INFORMATION. DISCLOSURE, USE OR REPRODUCTION OF THESE MATERIALS
WITHOUT THE WRITTEN AUTHORIZATION OF STL IS STRICTLY PROHIBITED. THIS
UNPUBLISHED WORK BY STL IS PROTECTED BY STATE AND FEDERAL LAW OF
THE UNITED STATES. [F PUBLICATION OF THIS WORK SHOULD OCCUR THE
FOLLOWING NOTICE SHALL APPLY:

©COPYRIGHT 2002 STL ALL RIGHTS RESERVED.

SOP Change Form

The SOP Change Form is used for implementation, documentation, and authorization of changes.to
SOPs (SOP Change Protocol, UQA-032). Immediate changes in SOPs may be necessary -to
accommodate Improvements. to implement acceptable -changes in practices; or to. correct potential
ermors in the existing version. The reason for the change will be identified and a detailed description of
the procedure change will be presented. Since this form will become part of the referenced SOP, until
such time that the SOP is updated, it must be legible and comprehensible. The Change Form must -
provide an exact description and Identify the affected sections.

Once this form is completed and changes are authorized, it becomes an official part of the SOP for
which it revises, and Is subject to all document control and records management policies.

5.3.3 Method Validation

Laboratory developed methods are validated and documented according to the procedure
described in Section 5.3.5.
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534 Method Verification

Method verification is required when a validated standard test method or a method modification is
implemented. The level of activity required for method verification is dependent on the type of
method being implemented, or on the level of method modification and its affect on a method's
robustness. Method modification often takes advantage of a method™s robustness, or the ability to
make minor changes in a method without affecting the method’s outcome. Method verification may
require some, but not all, dﬂnacﬂﬂti&sdesm‘bedeechons.&s

535 Method Validation and Verification Acﬁvit!os

Before analyzing samples by a particular method, method validation and/or method verification
must occur. A complete validation of the method is required for laboratory developed methods.
While method validation can take various courses, the following activities can be required as part
of method validation. Method validation records are designated QC records and are archived -
accordingly. -

Method selectivity is demonstrated for the analyte(s) in the specific matrix or matrices. In some
ass.badlevemerequedsdechvilyfaananalyte aconﬁmaﬁmanalyss:sreqwedaspart
of the method.

dem ’ _
Sensiivity can be both estimated and demonstrated. Whemerasmdyisreqmedtoesmlater s
sensiivity depends on the level of method development required when applying- a particutar- .
measurement system to a specific set of samples. Where estimations and/or demonstrations of :

sensitivity are required by regulation or client agreement, such as the procedure in 40 CFR Part .
136 Appendix B, under the Clean Water Act, these shall be followed. ﬂ\elabomlnrydeterrmnes;-;
MDLsaedwai)edeecﬁm443.BandmﬂmUQA-017 : .

Relationship of Limit of Detection (LOD) to the Quantitation Limit (QL) e
AnwmatandmdensﬁcdexprmmdsmsmnyismedtﬁaememﬂnmoandmeQL

The LOD is the minimum level at which the presence of an analyte can be refiably conciuded: The.
QL is the minimum level at which both the presence of an analyte and its concentration can be -
rekiably determined. For most instrumental measurement systems, there is a region where semi-
quantitative data Is generated around the LOD (both above and below the estimated MDL or LOD)
and below the QL. In this region, detection of an analyte may be confinrmed but quantification of
the analyte is unreliable within the accuracy and precision guidelines of the measurement system. .
When an analyte is detected below the QL, and the presence of the analyte is confirmed by-
meeting the qualitative identification criteria for the analyte, the analyte can be reably reported,
but the amount of the analyte can only be estimated. If data is to be reported in this region, it must
be done so with a qualification that denotes the semi-quantitative nature of the resuit.

Determination of interferences
Ademhmmatthememodsﬁeeﬁommteﬁerencesmablankmspafaned

Y
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Detsrmination of Range
Where appropnate, a determination of the applicable range of the method may be performed In

most cases, range is determined and demonstrated by comparison of the response of an analyte in -

a curve to established or targeted criteria.  The-curve Is usedto astablish the: range of quantitation

and the lower and upper values of the curve represent upper and lower quantitation Ilmtts Curves
are not limited to linear relationships. .

Demonstration of Capability

DOCs are performed prlor to method performance.

Determination of Accuracy and Precision

Accuracy and precision studies are generally performed using replicate analyses, with a resultmg
percent recovery and measure of reproducibility (standard deviation, relative standard deviation) -
calculated and measured against a set of target criteria. : '

Documentation of Method

The method is formally documented in an SOP. If the method is a minor modification of a standard :
laboratory methad that is already documented in an SOP, an SOP Appendix describing the specif c
differences in the new method is acceptable in place of a separate SOP. : .

Continued Demonstrghon of Method Performance

Continued demonstration of Method Performance is addressed in the SOP Cdnilnued -.-.
demonstration of method performance is. generally aocompllshed by batch sp’eclﬁc QC samples' .
such as LCS and Method Blanks. ) :

_ 5.3.6 Data Reduction and Review

Analyllwl data are entered/downloaded directly Into LabNet or recorded on.pre-fomatted bench
sheets that are paginated and bound into Iaboratory logbooks. These Iogbooks are Issued and
controlled by the laboratory’s QA Section. A unique document control code is assigned:to each book .-
to assure that chronological record keeping is maintained. Analytical data may be electronlcally stored :
as a secure .pdf file to which the analyst applies an electronic signature. _ ..

Analyﬂwl data is referenced to a unique sample identification number for intemal . tracking and .
reporting. Both LabNet entries and logbook pages contain the following information, as applicable:
analytical method, analyst, date, sequential page number, associated sample numbers, standard
concentrations, instrument setlings, and raw data. Entries are in chronological order and maintalined

so as to enable reconstruction of the analytical sequence. .

The analyst is responsible for entering / recording all appropriate information, and for signing and
dating all logbook entries daily. All entries and logbook pages are reviewed for completeness by a
supervisor, peer reviewer or the analyst themselves.” Data review checklists document-the -analytical -
review of the LabNet entries, logbook and associated QC indicators. Copies of instrument outputs

. (chromatograms, mass spectra, etc..) are maintained on file or electronically wnh the. analyst's
signaturefinitials and date. .o
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The complexity of the data reduction depends on the analyfical method and the number of discrete
operations invalved (e.g., exdractions, dilufions, instrument readings and concentrations). The analyst
MMMMMMW&Bwabmmmem
calcutation of final reportable values.

For manual data entry, e.g., Wet Chemistry, the data is reduced by the analyst and then verified by
the seclion manager or altermnate analyst prior to updating the data in LabNet The spreadshests, or
auomertypedapp&zﬂedoamns.aesgmdbymmmemdystawm@vewerm
confirm the acauracy of the manual entry(s). )

Manual integration of peaks will be documented and reviewed and the raw data will be flagged in
accordance with the STL Corporate SOP entitied Acceptable Manual Integration Practices (S-Q-004).

Copies of all raw data and the calculations used to generate the final results, such as bound logbooks,
are retained on file for a minimum of 5 years or as otherwise requested by the dient/project.

mm&hmthMmMnmmmw
SOPsorptoganreqwm

. 53.62 Data Review ) )
Md&regaﬂe&dmghmmmmbvelofmpaﬁng.maﬁedbaﬁmqughmwew'
process. The individual analyst continually reviews the quality of the data through calibration
checks, quality control sample results and performance evaluation samples. - Data review is
initiated by the analyst during, hmetﬁauyfollowmg and after the completed analysis..

MbvelsdﬂnrewewaedoammbdmoataRemChedcistsmaaespeaﬁcbeam )
labaahysedlon(ndenﬁiedviaWorklnsmdodnmwers) 7
The primary review is often referred to as a "bench-level” review. In most cases, the analyst who
generates the data (e.g., logs in, prepares and/or analyzes the samples) is the primary reviewer.
in some cases, an analyst may be reducing data for samples run by an auto-sampler set up by a
different analyst. In this case, UnndenﬁtyofbommeanalystandmepMBryrewewerlsldenhﬁed
in the raw data.

One of the most important aspects of primary review is to make sure that the test instructions are
dear, and that all project specific requirements have been understood and followed. -

Once an analysis is complete, the primary reviewer ensures, where applicable, that:

Sample preparation information is complete, accurate, and documented-
Calculations have been performed correctly.

Qualitative identifications are accurate.

Manual integrations are appropriate.
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Data flags to indicate manual integrations are recorded. -

Manual integrations are authorized by a date and signature or initials of primary analyst.
Client specific requirements have been followed.

Method and process SOPs have been followed. .

Method QC criterla have been met. .

QC samples are within established limits.

Dilution factors are correctly recorded and applied.

Non-conformances and/or anomalous data have been properly documented and appropnately
communicated.

COC procedures have been followed.

Primary review is documented by date and initials/signature of primary analyst.

Any anomalous results and/or non-conformances noted during the Primary Review are |

documented on the Data Review Checklist and on an SDR; and are communicated to the Section
Manager and the Project Manager for resolution. Resolution can require sample reanalysns, orit
may require that data be reported with a qualification. Non-conformances are documented per
Section 4.9,

Secondary Review
The secondary review is also a compiete techmcal review of a data and is performed by the

_- Section Manager, analyst or data specualist The secondary review is documented on the same.

Data Review Checklist as the primary review. , R

The following items are reviewed:

Quatitative Identification

Quantitative Accuracy

Calibration

QC Samples

Method QC Criteria

Adherence to method and process SOPs

Accuracy of Final Client Reporting Forms

Manual Integrations — Minimal requirement is to spot-check raw data fi les for manual
integration, as verified by date and Initials or signature of secondary data reviewer. Some
regulatory programs require 100% secondary review of manual integrations.

Completeness

Special Requirements/instructions

if problems are found during the secondary review, the reviewer must work with the appropriate
personnel to resolve them. If changes are made to the data, such as altemate qualitative
identifications, identifications of additional target analytes, re-quantitation, or re-integration, the
secondary reviewer must contact the laboratory analyst and/or primary reviewer of the data so that
the primary analyst and/or reviewer is aware of the appropriate reporting procedures. -

Completeness Review
The completeness review includes the generation of a project narrative and/or cover letter which

outlines anomalous data and non-compliances using project narrative notes and SDRs or CARs
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(non-compliance reports) generated during thepnrmryandseoondary review. The oompleteness '
review addresses the following items: -

e |s the project report complete?

e Does the data meet with the cllent’s expectations?
e Were the data quality objectives of the project met?
NeQCmtagsandlornm—cafmmapwovedandapmopralelyexphnedmme narrative
notes?

The laboratory Section Manager(s), Data Management personnel and the Project Manager
contribute to the completeness review.

5.3.7 Data Integrity and Secu

This section detalls those procedures that are relevant to computer systems that collect, analyze,
and process raw instrumental data, and those that manage and report data.

Security and Traceability .

Access 10 the laboratory’s LabNet system, STL's proprietary LIMS, that collects, analyzes, and
processes raw instrumental data, and those that manage and report data is both’ controiled and
recorded. System users are granted access levels that are commensurate with their training and

responsibilities. : . i

Control of the system is accomplished through limitation of access to the system by users with the -
education, training and experience to pesform the task knowledgeably and accurately. System
users are granted privileges that are commensurate with their experience and responsibiiities. :

Computer access Is tracked by using unique login names and passwords for. all employees that

have access to the computer system. Entries and changes are documented with the identity of the
individual making the entry, and the ime and date. Where a computer system is processing raw
instrumental data, the instrument identification number as described in Section 5.4.1 is recorded. W
The system has the capability of maintaining audit trails to track entries and changes to the data. .
This function is activated on any computer system that has that capabilty (e.g., Target).

Verification
MﬂwLabNelsoﬂwaepmganstebeenvenﬁedmumtsewmabﬂmemﬂememahmof
any version upgrades. Verification involves assessing whether the computer system accurately
performs its intended function. Verification generally is accomplished by comparing the output of
the program with the output of the raw data manually processed, or processed by the software
being reptaced. All records of the verification are retained as QC records. . .

Validation

Software validation involves documentation of specifications and coding as well as verification of
resufts. Software validation is performed on all in house programs. Reconds of validation include
original spedifications, identity of code, printout of code, software name, software version, name of
individual writing the code, comparison of program output with spedifications, and verification
records as specified above. Records of validation are retained as QC records.
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Auditing
STLs LabNet System Managers continually review the control, secunty and tracking of IT systems

and software.

Version Control

The laboratory maintains copies of outdated versions of software and assoclated manuals for all
software In use at the laboratory for a period of 5 years from its retirement date. The associated
hardware, required to operate the software, Is also retained for the same time period.

54 Equipment
5.4.1 Equipment Operation

STL is committed to routinely updating and automating instrumentation. The laboratory maintains
state of the art instrumentation to perform the analyses within the QC specifications. of the test
methods. The laboratory maintains an Equipment Tracking Form (CHI-22-09-068) for each piece
of equipment and mstrumentation that documents the following Informatlon

Identity

Date In Service
Manufacturer’s Name; Model Number, Serial Number S e v
"Current Location . o : . .o :

Preventative Malntenance Schedule

All equipment is subject to rigorous checks upon its receipt, upgrade, or modification to establish
that the equipment meets with the selectivity, accuracy, and precision required by the test method
for which it is to be used. All manufacturer’s operations and maintenance manuals are kept up to
date and accessible for the use of the equipment operator. Documentation of equnpment usage is
maintained using analytical run and maintenance logbooks. ] .

54.2 Equipment Maintenance

STL employs a system of preventative maintenance in order to ensure system.up time, minimize
corrective maintenance costs and ensure data validity. All routine maintenance is performed as
recommended by the manufacturer and may be performed by an analyst, instrument specialist or - .
outside technician. Maintenance Iogbooks are kept on all major pieces of equipment in which both
rou’ane and non-routine maintenance is recorded '

Any nem of equipment or instrumentation that has been subjected to overloadmg or mishandling,
provides suspected results, has been shown by verification or otherwise to be defective, is new or
not been used for an extended period of time, is taken out of services and tagged as “DO NOT
USE INSTRUMENT". The tag is signed/dated by the person removing the item from  service and
noted as to the reason of in-operation (Instmment and Equipment Out—of-Serv:ce Tagging; UQA-
012)

Any instrumentation that is brought back on-line must have MDLs and DOCs performed and have
acceptance within prescribe criteria; or callbrated by a certified agency (e.g., balances or Class S
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weoglis)andtaggedasbehgwmmaibtatnonspeaﬁcahons andproventopromdeoons:stent
measurements (e.g., refrigerators, eppendorf pipettes, ovens).

The retum to analytical contral following instrument repair is documented in the maintenance
logbook. Maintenance loghooks are retained as QC records. Notation of the date and
mmacﬂvﬂysmcadedeammsemcepmceduesareperﬁxmed. Mantenance
logbooks are retained as QA records.

mmm“hwmsmdﬁchewdeqmmmwmsemuent
cost-effective, and necessary for effective operation of the laboratory. TableQEstsSTLsmajor

equipment and the suggested mainienance procedures.
Table 9. Major Equipment Maintenance

Instrument Procedure Frequency

AA Clean lens and fumace head Dally

(Graphite Fumace) | Replace windows As required
Check or change cuvette Daily
Check & drain compressor drain Daily
Clean atomizer cellfurnace hood
Nebuilizer cleaned/dried Weeldy or as required
Check/change marble stones Weekly -
Clean fitters Weeldy
Change graphite tube/platform As required
Empty waste container Dadly
Remove carbon tube and check wear Daily
Check sampie introduction probe Daty .

Leeman Mercury Check tubing for wear Daily

Analyzer Fil rinse tank with 10% HC Daily
Insert cean drying tube filled with Magnesium | Daily
Perchiorats
Fil reductant bottle with 10% Stannous Daily
Chioride

IcP Cmd(pur.phb'ng Daily
Check liquid argon supply Daily
Check fluid level in waste container Daily
Check fiters Weekly
Clean or replace filters As required
Check torch Daily
Check sample spray chamber for debris Monthly
Clean and align nebulizer Monthly
Check entrance siit for debris Monthly
Change printer ribbon As required
Replace pump tubing As required
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" Table 9. Major Equipment Maintenance
Instrument .| Procedure . - .| Freguengy,
UV-Vis Clean ambient flow cell As required
Spectrophotometer | Precision check/alignment of flow cell "As required
Wavelength verification check | Semi-annually
Auto Analyzers Clean sampler Daily
) Check all tubing Daily
Clean inside of colorimeter Daily
Clean pump well and pump rollers Quarterly
Clean wash fluld receptacle ‘Weekly
Oil rollers/chains/side rails Weekly
Clean optics and cells Quarterly
Hewlett Packard lon gauge tube degassing . As required
GC/MS Pump oll-level check Monthly
Pump oil changing Semi-annually
_Analyzer bake-out As required
Analyzer cleaning As required
Resolution adjustment '| As required
‘COMPUTER SYSTEM AND PRINTER P
Alr filter cleaning As required -
Change data system air filter As required
Printer head carriage lubrication As required
| Paper sprocket cleaning As required
Drive belt Jubrication As required
Gas Compare standard response to previous day | Daily '
Chromatograph or since last initial calibration :
Check carrier gas flow rate in calumn Dally via use of known
"I compound retention
Check temp of detector, inlet, column oven Dally
Septum replacement As required
Glass wool replacement As required
Check systemn for gas leaks with SNOOP Wi/cylinder change as
required
Check for looseffrayed wires and insulation Monthly
Visually check for shifting of column packing | As needed
material resulting in forward movement
beyond the bottom of the column exit or
settling In-excess of 1/2° from the glass.
wool plug at the column inlet
Bake injector/column As Required
Change/remove sections of guard column As Required
Replace connectorsfiiners As Required
Change/replace column(s) As Required
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TableS. Major Equipment Maintenance

Instrument Procedure | Frequency
Deteclor (ECD) Detector dleaning As required
Flame lonizaion Detector deaning As required
Detecior (FID)
Detector (PID) Clean lamp window As required
HPLC Change guard columns As required
Change lamps As required
Change pump seals Semi-annually or as -
required
Replace tubing As required
Change fuses in power supply As required
Fier all samples and solvents
Cta\geauhsar#ermufstau As required
Gampalmddied(ilevel .
Field service Al least Annually .
Conductivity Meter | 0.01 M KCl calibration Daily
Conductivity cell deaning As required
Turbidimeter Check ight bulb Daiy, when used
Deionized/Distiled | Check conduciivity Daily
Water Check deionizer ight Daily
Monitor for VOA's Daily
System As required -
Replace cartridge & large mixed bed resins As required
Drying Ovens Temperature monitoring Daily
Temperature adjustments As required
Refrigerators/ Temperature Dally
Freezers Temperature adjustment As required
Defrosting/dleaning As required
Vacuum Pumps/ Drained Weekly
Air Compressor Befts checked Monthly
Lubricated Semi-annually
pH/Specific lon Calbration/check slope Daily
Meter Clean electrode As required
BOD Iincubator Temperature monitoring Daily ,
Coil and incubator dleaning Monthly
Centrifuge Check brushes and bearings Every 6 months or as
needed
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Table 9. Major Equipment Maintenance

Instrument | Procedure - Frequency
Water baths - | Temperature monitonng ' Daily :
: Water replaced _ Monthly or as needed
5.4.3 Equipment Verification and Calibration

All equipment is calibrated prior to use (Initial Calibration) to establish its ability to meet the QC
guidelines contalned in the test method for which the instrumentation is to.be used. All: .sample
measurements are made within the calibrated range of the instrument and in compliance with ‘method
requnrements The calibration data, which includes instrument conditions and standard concentrations,
is documented in pre-formatted instrument runlogs or within. LabNet itself. -The preparation of all
reference materials used for calibration is documented vial.abNet. .

Once an instrument is calibrated, ongoing instrument calibration is demonstrated (Continuing -

Calibration) at the appropriate frequency as defined in the test method. Refer to .the STL
Corporate Policy Selection of Calibration Points (P—T-001). for guidance on using calnbrabon data.
Any instrument that is deemed to be malfunctioning is clearly marked and taken out of service.
When the mslrument is brought back Into control acoeptable performanca is documented

."

5.4.3. 1 Instrument Callbratlon

3

Specific instrument calibration procedures for various mstmments are summarized further in this
section, and detalled in the respective analytical methods. Typically, more than.one;analytical method
is available for an analysis. These various methods and other program requirements (e.g.,; U.S. EPA
CLP, AFCEE, NFESC, USACE, QAPPs, contracts, efc.) may specify different -calibration
requirements. Therefore, calibration details as specified in-the respective laboratory SOPs, Technical
Profiles, QAPP, program requirements, and contracts supersede the general instrument - calibration
procsdures are described further in Table 10. Complete detzils are provided in each method SOP.
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Table 10. Minimum Instrument Cafibration Procedures

Technique Activity Mininum Requirements

Metals (ICAP) nitial Following a period of fime sufficient to warm up the instrument, the ICP is
Calibration caliwaled prior to each analyfical run or minimally every 24 hous.
Calibralion standards are prepared from reliable reference materials and
contain all Metals for which analyses are being conducted. Working
calibration standards are prepared fresh daily.

Quarterly, mulli-concentration calbration is performed to do-ument
Incarly. On a day-lo-day basis, 4 calbralion standards (blank, high |
standard, 50% standard, and 20% standard) are analyzed. Prior to an
analytical run, the instrument is calibrated using three standards. An |
Initial Callbralion Verification (ICV) standard is analyzed immediately after
standardization, folowed by an Inifial Calibration Blank (ICB). The ICV is
from a source other than that used for inilial calibrafion and the ICB must
be free of target analytes at and above the value 0 be reporied or

appropriate comective action must be taken. ICP Interference Check

iwm)mmammmnm

| Conlinuing TherﬂMsvuibdmmmmbymdyss-
Calbration of a Confinuing Calibration Verification (CCV) standard and a Continuing-
Calibraion Blank (CCB). The response of the CCV must be within the
SOP-specifed criteria (e.g., + 10% recovery of the ¥rue value). The CCB
must be fes of target analytes at or above the value b be reported or
appropriale corrective acfion must be taken. I any ICVS/CCVs or blanks
exceed their acceptance aiteria, appropriate comrective action nmwst be

taken.

Atomic ! initial initial calbration will include analysis of a calibration blank and a minimum

| Absarpion | Calibration of four (4) calibration standards covering the andicpated range - of -

(GFAAICVAA) measurement. Duplicate injections are made for each conceniration. -’
Response readings, e.g., absorbance, are recorded and the resultant
standard. curve calculated. if the SOP or program-spedcified

criteria are not met, appropriate comrective action must be taken.

An ICV standard will be analyzed immediately afler standardization. The
ICV must be within SOP-specified ariteria (e.g., +5% of the true value for
drinking water, and +10% in most other cases), or the initial calbration
must be repeated. The ICV must be from a source other than that used
for intial calbration.

! An ICB wil be analyzed after the ICV. The ICB must be free of target
5 analytes at and abave a concentration in which sample results are
| reported, or comective action must be taken.
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Table 10. Minimum Instrument Calibration Procedures

Technique Activity _ _Mmimum Regquirements

Atomic Continuing The Initial calibration is verified dunng the analysis sequence by
Absorption Calibration evaluation of a CCV standard and a CCB, as described above. The CCV
(GFAAICVAA) value must be within SOP-specified cnteria (e.g., +10% recovery of the
{cont'd.) ' true value except for mercury within +20 % of the true value). - The CCB
must be free of target analytes at and above the concentration reported in
samples.
If any ICYS/CCVs or blanks exceed thelr acceptance criteria, corrective
action must be taken.
Inorganic Initial A full initlal standard calibration curve will be prepared for all colorimetric
Colorimetric Calibration analyses on a dally basls. Working standards to define this curve will
Methods Include a minimum of five (5) concentrations which cover the anticipated

range of measurement, plus a callbration blank. At least one of the
calibration stendards will be at a concentration which will enable
verification of instrument response near the reporting limit as defined in
Section 8.8 or a leve! suitable for meeting specific program requirements.
The requirement for an acceptable initial calibration is described in the
" analytical SOP. If the criteria are not met, appropriate cormrective action
must be taken. Calibration data, e.g., correlation coefficient, Is entered | ¢
- | into the Iaboratory notebook, or associated mstmment printouts and { -
.| retained with the sample daia. o v '

In lieu of a full inilal curve, a daily calibration veriﬁwtlon may be
analyzed. This daily calibration will at a minimum consist of a blank and a
mid-range standard. Results must be within SOP-specified criteria. If
not, reanalysis of the standards may be done once to verify the readings;
otherwise, a new curve will be developed.

For procedures- that require pretreatment steps, a minimum of one
standard shall be prepared with the pretreatment. If the pre-treated
standard is within SOP-speclfied criteria, the curve will be used. If the pre-
treated sample Is not within the criteria, the reason will be determined. if it
is determined that the difference bstween the curves Is inherent in the
procedure, the curve will be based on the standards prepared and carried
through the pretreatment.

An ICV will be analyzed immediately after the standardi zahon followed by
an ICB. The ICV must be from a source other than that used for initial
calibration. The ICV must be within SOP-specified criteria and the ICB
must be free of target analytes or appropriate corrective actlon must be
taken.

} Continuing The Initial calibration is verified during the analysis sequence by analysis
Calibration of a CCB and a CCV. {f any ICVS/CCVs or blanks exceed their
acceptance criteria, anglysis is terminated, and the instrument is
recalibrated. All samples since the last valid ¢&alibration verification are
reanalyzed.
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Table 10. Minimum Instrument Calibration Procedures

Technique Acﬁvﬂyliﬁmmlhquiumms

on Initial The ion chramalograph wil be calibrated prior o each day of use.
Chromatography | Calibration Caltwration standards wll be prepared from appropriate reference
materials and will include a blank and a minimum of fhree concentrations
o cover the anticipated range of measurements. At least one of the
calbrabon standards will be at a concentrafion which will enable
verification of instrument response near the reporing Emit.  If SOP-
speciied calbration criteria cannot de achieved, appropriate comective
aclion must be taken. Calbration data, e.g., correlalion coefficient, wil
be archived with sample raw data.

Confinuing A confinuing calibration standard and blank will be analyzed at a

GCMS M%MBMbwmmbmaﬂys&
Thesa specilicalions vary depending on the requirements of the analyfical program and the
melhod. .

| designated anal .
Tuning and Mass spectrometers are calbrated with perfuoroirbutylamine (FC-43) or
Mass perfucrophenanthrene (FC- 5311) as required o ensure correct mass
Calibration assignment. In addiion, at the beginning of the dally work shift, the
GCMS system must be tuned with decallugrotiphenylphosphine

compounds.
The majority of the taboratory work ufiizes U.S. EPA-CLP or SW-846
protocols, which define the work shilt as a 12-hour period initiated by the
injecion of DFTPP, BFB, or the dicxdn/furan window mix. For drinking
water programs (500 series methods). a 12-hour wark shift is specified in

complete; however, no time imit is given for the length of the daily GC/MS |
work shit. fon sbundances will be within the windows dictated by the
specific program requirements.
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| Technique

Activity

N

Minlmum Raqutmmmts

GC/MS (contd.)

Initial
Calibration

After an instrument has been tuned, initial mhbraﬂon curves (genemlly 3-

' 5 points) are generated for the compounds of interest. The low level

standard must be at a concentration which wil enable verification of
instrument response rtiear the reporling limit or at a concentration
acceptable to meet program requirements. The other standards must

extend through the linear working range of the detector. The parameters |

requiring quantitation must meet SOP or program-specified criteria prior
to Initiation of sample analysis. Any sample extracts containing
parameters of interest which exceed the concentration of the high level
standard, must be diluted to bring the parameters within the range of the
standards. Instrument response to these target compounds are evaluated

-against SOP-specified criteria. Linearity is vesified by evaluating the

response factors (RF) for the initial calibration standards agalnst SOP-

| specified criteria.

Once an acceptable calibration is obtalned, samples may be analyzed up
until the expiration of the tune. At that tima, the instrument must be re-
tuned prior to further analysis. After. acceptable tuning, a continuing
calibration standard may be analyzed in lieu of a full multi-point cal'bmﬂon

“{fthe SOP-specIﬁed criterla are met.

The ma]omy of compounds analyzed for GC/MS cc;mpﬁse EPA's Target

Compound List (TCL) or Priority Pollutant List (PPL). For add-on_

compounds not on the current TCL or PPL, initial calibratiorn may be
performed using a single point calibration of the additional compound(s),

‘unless prior arrangements are made for a full three-to-five point

callbration, Calibration data, to Include linearty verification, will be
malntained in the laboratory’s records of instrument calibrations.

Continuing

‘Calibration’

During each operating shit, a single calibration standard may be
analyzed to verify that the instrument responses are still within the initial
callbration determinations, as defined in the specific SOPs. If criteria
cannot be met, appropriate corrective action must be taken.

GC and HPLC

- Gas chromatographs and high performancs liquid chromatagraphs will be-calibrated prior
'} to use as described in analytical SOP or program requirements. Calibration standard

mixtures will be prepared from appropriate reference ‘materials and will contain analytes
appropriate for the method of analysis or program requirements

initial
Calibration

Initial calibration will include three to five calibration standards covenng
the anticipated range of measurement. The low level standard must be at
a concentration which will enable verification of instrument response near
the reporting limit or at a concentration acceptable to meet program
requirements. The other standards must extend through the linear
working range of the detector. The parameters requiring quantitation
must meet SOP or program-specified criteria prior to initiation of sample
analysis. Any sample extracts containing parameters of interest which
exceed the concentration of the high level standard, must be diluted to
bring the parameters within the range of the standards.

A
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Tabie 10. Minimum Instrument Calibration Procedures

Technique Activity Minkmusn Requiraments - -

GC and HPLC Conlinuing The response of the instument wil be ‘verified for each andlysis.

{cont’d.) Calibration mwmdaﬂymmm\m.aa

mmmmmuadmm Optionally,
iiﬂcdnﬁm(e.g,meﬁlmngeofmws)cmbe

performed at the beginning of the analysis sequence.

mdwmmmmmm-

55 Measurement T
5.5.1 General .

meabitydmmssmmdmasysmddoummmhm.and :
of reference standards. Laboratory equipment that are peripheral to apalysis and whose - -
aibrabmlsndnemiydoamemednawctmeﬂndanalyssorbyma!yssda refetence.._

msmm«mmmdm s S

Ataniimnmﬂmehchdepmwduasfcrmedmgspeaﬁmﬁmsforbdam thermometers, .

temperature, De-ionized (D) and Reverse Osmosis (RO) water systems; automatic/eppendorf

pipettes and other volumetric measuring devices. VWherever possible, subsidiary or peripheral .

equipment is checked against standard equipment or standards that are traceable to national or

nmsuﬂads[wﬂwﬂwempumddassAgbswamﬂndw‘mgasmaoﬁterswrges

that have a certificate of accuracy)].

Anexbmdcaﬂﬁedsavicewmhbomtrybalmmmanmnnlbas&sms
service is documented on each balance with a signed and dated certification sticker. Balances are
calibrated on each day of use (Bafance Calibration, Care and Use; UQA-003). AR thermometers
and temperature monitoring devices are calibrated annually against a traceable reference

thermometer. Temperature readings of ovens, refrigerators, and incubators are checked on each

day of use (Thermometer Cafbrations, UQA-034).

Laboratory DI and RO water systems have documented preventative maintenance schedules and
the conductivity of the water is recorded on each day of use (Water Quality, UQA-035).
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55.2 Reference Standards

The receipt of all reference standards Is . documented in LabNet. Standards are obtained from
commercial vendors and sources may vary depending upon the availabllity of mixes and solutions
from vendors. Each production unit is responsible to ensure, when avallab!e that all standards are
traceable to EPA, NIST, A2LA, SARMs and are accompanied by 8 Certificate of Analysis that
documents the standard purity. 'If a standard cannot be purchased from a vendor that supplnes a
Certnf cate of Analysis, the purity of the standard is documented by analysis.

The receipt of each dry chemical, purchased stock solution or reference material to be used as a -
‘standard Is assigned a unique ID number. The chemical name, manufacturer, lot.-number, date
recelved, expiration date, date opened and initials of the analyst who opened the.chemical are
documented. The expiration dates for ampulated solutions shall not exceed the manufacturer's
expiration date. Expiration dates for laboratory-prepared stock and diluted standards shall be no later
than the expiration date of the stock solution or material or the date calculated from the holding time
allowed by the applicable analytical method, whichever comes first. Expiration dates for pure
chemicals shall be established by the laboratory and be based on chemical stability, possibliity of
contamination, and environmental and storage conditions. Expired standard materials shall be either
revalidated prior to use or discarded. Revalidation may be performed through assignment of a true -
value and error window statistically derived from replicate analyses of the matsrial as compared fo an
unexpired standard. The laboratory labels all standard and QC materials with expiration dates.. -

The preparation of all daughter solutions, whether a single or muitiple-component $tock, intermediate, - .
or working standard solution, Is documented in. a standard solution preparation.logbook, in a
designated section of the analytical logbook or in the LabNet systems reagent program.’ This
documentation references the Standard ID of the:respective parent solution(s) used .in-its:preparation,
providing a solid trail back to the solution or- chemical received from the vendor. These* records
include the standard name, final volume, matrix, final concentration, analyst initials, prep date and -
expiration date. A daughter solution should not have an expiration date which post-dates any of the
parent solutions used In its preparation. .

References standards are labeled with a unique Standard Identification Number, date received,
. and the expiration date. All documentation received with the reference standard or documentation
of standard purity is retained as a QC record and references the Standard identification Number.
All efforts are made to purchase standards that are > 97.0% purity. If this is not possnble the purity
is used in performing standards calculations. .

The accuracy of calibration standards Is checked by comparison with a standard from a second
source. In cases where a second standard manufacturer is not available, a different lot .is
acceptable for use as a second source. The appropriate QC criteria for specific standards are
defined in labaratory SOPs. In most cases, the analysls of an ICV or LCS is used as the second
source confirmation. .

Storage conditions, such as shelf life, ambient or chilled, controlled or restricted access, wet or
desiccated, etc.., are in. conformance with the specifications set in the associated method, the
program requirements, or the manufacturer’s recommendation, as appropr{ate. L.
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5.5.3 Reagents

Reagents are, in general, required to be analytical reagent grade unless otherwise spedified in
method SOPs. Reagents must be, at a minimum, the purity required in the test method. The date
of reagent receipt, date the reagent was opened, andhedateoﬂeagempreparahon(where
appiicable) are documented in LabNet for reagent traceability.

5.6 Sampling

Sample representativeness and integrity are the foundations upon which meaningful analytical
results rely. Where documented and approved SAPs and/or QAPPs are in-place, they must be
nadeavaﬁabbmmehbaauybefmwmbmptmdapplmledbybbaammnagement
before sample receipt. .

-
5.7 Sample Handiing, Transport, and Storage
5.7.1 General _ .
COC can be estabkshed either when bottles are sent to the field, or at the time of sampling. STL
can provide all of the necessary coolers, reagent water, sample containers, preservatives, sample
labels, custody seals, COC forms, ice, and .packing materials required to properly preserve, pack,
and ship samples to the laboratory. Complete detals for sample container .preparation are
contained within UCM-001. Aalmrarydw\plereeenptsasfolowsmﬂ\eunplemdetaﬂs
avaid:lammeSampleRecaqudHamirgSOP(USR-OM)
WdeMMyWﬂndmdemWsaﬂamﬁugtabNet
job (batch) number is assigned. The following information is recorded for each sample shipment
e Date and Time of Laboratory Receipt. - 7
« Laboratory Job Number _

Sigmhmoriﬂﬁalsdﬂmepasomdrecewhgmecoderandmaldngmeenm

Upon inspection of the codler and custody seals, the sample custodian opens and inspects the
contents of the cooler, and records the cooler temperature. If the cooler-amival temperature
exceeds the required or method specified temperature range by #2°C (for samples. with a
temperature requirement of 4°C, a cooler temperature of just above the water-freezing temperature
to 6°C is acceptable); sample receipt Is considered “compromised® and the procedure described in
Section 4.7.1 is followed. Andoctmentsareu'nmediatelymspededtoassureagreementbetween
the test samples received and the COC.

Any non-conformance, imegutarity, or compromised sample receipt as described in Section 4.7.1 is
documented in an SDR and brought to the immediate attention of the Project Manager for
resolution with the client. The COC, shipping documents, documentation of any non-conformance,
imeguarity, or compromised sample receipt, record of client contact, and resulting instructions
become part of the permanent project record.
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Samples that are being tested at another STL facility -or by an extemal subcontraator are
repackaged, iced, and sent out under COC.

Following sample labellng as desctibed in Sectioh 5.7.2, the sample is placed in storage
Refrigerated storage coolers are maintained at 4 + 2°C. The temperature is monitored 4 times’
daily by an electronic monitoring software program. All samples are stored according to the
requirements outlined in the test method, and in a manner such that-they are not SUbjec‘t to cross
contamination or contamination from their environment. :

Access to the laboratory is restricted to laboratory personnel or escorted guests as. described. in
Section 56.2. Therefore, once sample possession is relinquished to the laboratory, the sample is in
a designated secure area (e.g., the laboratory facility) accessible only to authorized personnel.
Locked storage coolers are available for protocol (e.g., AFCEE and CLP) that require. |ntemal coc
procedures.

5.7.2 : Sample ldentification and Traceability

The sample custodian organizes the sample containers, COCs, and all pertinent information
associated with the samples. The sample identity is verified against all.associated sample
information. Any inconsistencles are documented via an SDR and forwarded to the Project y
Manager for resolution with the client pnor to identifying the sample(s) into LabNet. - . (“ _

Each sample contalner is assigned a umque Sample ldentlﬁcation Number that Is cross-referenced :
to the client identification number such that traceability of test samples is unambiguous and
documented. Each sample container Is affixed wlth a durable sample identification label.

All unused portions of samples, including empty sample containers, are retumed 1o the secure -
sample control area. . : Co

5.7.3 Sub-Sampling

Taking a representative sub-sample from a container containing a soll or solid matrix Is necessary -
to ensure that the analytical. results-are representative of the sample coliected in the field. The size
of the sample container, the quantity of sample fitted within the container, and the homogenelty of
the sample need consideration when sub-sampling for sample preparation.

- After thoroughly mixing the sample thhln the sample container or transfer to a.wip, bag (or other
suitable plastic bag), a sub-sample from various quadrants and depths of the sample are taken to
acquire the required sample weight. Any non-homogenous looking material is avoided and noted
as such within the sample preparation record.

5.7.4 Sample Pregara_ﬂon

Sample preparation procedures vary for each inatrlx and analytical method are as referenced in
the laboratory SOPs,
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57.5 Sample Dis

Sambsaemﬁ\edhsnstlagefaciﬁafaaodaysaﬂameprqedreponssentmless
prior written arrangements -have been made with the client. Samples may be held longer or
retumed to the client per written request. Unusedpodionsofsanpl&saedsposedofm
accordance with federal, state and local regulations. Complete details on the-disposal of samples,
mwmummmmmaammsopwwm-
001).

58 Assuring the of Test Results N

5.8.1 Proficiency Testing

The laboratory analyzes Proficiency Test (PT) samples as required for accreditation and as
outlined in NELAC. The Iaboratory partidpates in the PT program semi-annually for each PT field
of tesling for which it is accredied, according to the NELAC PT field-of testing publfished
guidelines. This indludes drinking water, wastewater and sofid/soll matrices. - - -

mmmwopaﬂcbaMhMNawauAnnyCupsdEngneasLabaawyAss&ssment
programs upon revaiidation.

Wmmmmmdnmemm(pmm staff) as
environmental samples.. Results of PT samples are distributed to the laboratory ines management
for review and action, if required. Any required response to deficiencies are submitied- to the QA
depariment for review and are fied with the PT study records. P'I’t&stsa'npledatazus archived
wnghereqmememsfaprqedandrawdatamdrebnbon. < :

5.8.1.1 Double Blind Performance Evaluation T,

mmmmmmmmmmm,:m extemnal

vendor is contracted to submit double biind samples to the laboratory. Both.the level of customer W -

service and the accuracy of the test results are assessed objectively by the external contractor,
who provides a detailed report 10 the Corporate Quality Director and to the laboratory. This is
a&mstuadasadableb&ﬂmanmuderbass&saﬂfacebdﬂwhbaamsopemm

582 Control

Control samples (e.g., QC indicators) are analyzed with each batch of samples: to monitor
laboratory performance in terms of accuracy, precision, sensitivity, seleclivity, and.interferences.
Control samples must be uniquely identified and correlated to unique batches. Control samples
further evaluate data based upon (1) Method Performance, whmeniaisbolhthepreparahonand
measurement steps; and (2) Matrix Effects, which evaluates field sampling acawacy, predsion,
representativeness, interferences, and the effect of the matrix on the method perfoomed. Each
mgtﬂrywogranmdead\meundwitmﬂnsepmgamsmafym@nﬁdsmﬂesmatare
prepared and/or analyzed with a specific batch.

Control sample types and typical frequency of their application are “outined Sections 5.8.2.1
through 5.8.2.5 and Tables 11 through 15. Note that frequency of control samples vary with
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specific regulatory, methddology and project specific criteia. Complete details on method and
regulatory program control samples are as listed in Sections 7 and 8 of each method SOP.

5.8.2.1 Method Performance Control Samples: Preparation Batch -

Sample preparation or pre-treatment is commonly required before analysis. Typical preparation steps
include homogenization, grinding, solvent extraction, sonication, acid digestion, distiflation, reflux,
evaporation, drying and ashing. During these pre-treatment steps, samples are arranged into discreet
manageable groups referred to as preparation (prep) batches. - Prep batches pmvnde a means to
control variability in sample treatment.

Control samples are added to each prep batch to monitor method perfom\ance (T able 1 1) and are
processed through the entire analytical procedure with investigative/field samples.-

Table 11. Preparation Batch Control Samples

Control . Details
Sample Type )
Method Blank [Use Monitors for potential contamination introduced during the sampl
(MB) reparation and analytical processes.
Typical 1 per batch of < 20 samples per matrix type per sample extractlon or
[Frequency ' |preparation method.

ics; . Laboratory pure water for water samples ora punﬁed solid
atrix for soil or solid samples (when avallable or when’requested); solid}.
atrices commonly include sodium sulfate, vendor or agency supplied soll
or solid, or purchased sand; these solids may require purification at-th
aboratory prior to use.

: Laboratory pure water for bolh water and soll or sedimen

lume/weight used in sample preparation; and final results in a
oil/solid baich may be calculated as mgfkg or ug/kg, assuming 100%
olids and a weight equivalent fo the aliquot used for the corresponding
eld samples, to facilitate comparison to actual) field samples.
Laboratory WUse Measures the accuracy of the method In a blank matrix and assesses
ontrol method performance independent of potential field sample matrix affects.
Sample (LCS) |Typlcal 1 per baich of < 20 samples per matrix type per sample extraction o
IFrequency ' [preparation method. For multi-analyte methods, the LCS may consist
surrogates in the blank matrix, and. or a representative selection of targe
alytes/intemal standards. '
rDescripﬂon Prepared from a reference source of known concentration and processed|
rough the preparation and analysls steps concurrently with the fie
amples. Aqueous LCS's may be processed for solid matrices uniess 2
olid LCS is requested; final results may be calculated as mg/kg or ugkg,
uming 100% sollds and a weigint equivalent to the aliquot used for th
rresponding field samples to facilitale comparison with the actual field
samples.
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" Table 11. Preparation Batch Control Samples

Control Detalls
Sample Type
Qc TJse with regulatory requirements; check the accuracy of an 3
Fm ¥oubleshoot method performance problems; verify an analys
training's abilltly Y0 accurately perforrn a method; o verily the
dla'nuwdpafumpmblansmdmaydsobawedas
Typical Asdeﬁ:edbyﬂnecﬂem«QAPP .
[Frequency ' : _
concantrated materials by dilution into a standard mati
analytes or compounds; acceptance limils are provided by -
' Denctes an STL required frequency. '

provide information on the behavior of the target compounds in the field samples.- Usually, the diient.
sampie ID wil provide information 1o identify the field blanks with labels such as "FB", "EB”, or "TB". . .

5822 _ Method Performance Control s Matrix L

WWMWWM)WWW(MS).MW
spkes. These control samples help monitor for potential physical and: chemical effects
may interfere with the precision and/or accuracy of the selected analytical method. .Since:
can enhance or mask the presence of target analytes, matrix control samples measure -
degree of interference and are used to assist In the interpretation of the analytical results. The-
mmmmmmmmmmmswmm.
rinsates, since these samples are not indicative of the sample matrix. : -

Table 12. Matrix Control Samples

?gégi

Control ' Details
Sample Type ' '
m Pm onltors the effect of site malrix on the precision of the method; an
{(MD) of the reproduciiity of laboratory preparation and meas
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Table 12. ‘Matrix Control Samples™

Contral LR Dntalls
Sample Type
Matx . frvpical © per 70 samples per matnx or per SAPIQAPP 7
{Puplicate (MD) iﬁrequency o
(cont‘d) _ e : .
' !Descriptlon Performed by analyzlng two allquots of the same field sample
Imlependemly' anglyzed for each ‘assoclated sample matrix (e.g. ,1
en requested by the client or the analytical method).
Matrix lUse Measures the effect of site sampla matrix on the accuracy of the] .
Spike (MS) nethod. _
ypical 1 per 20 samples per matrix or per SAP/QAPP.
Frequency 'l '
" |Description |Aliquot. of a field sample which Is spiked with the analytes or
compounds of interest, analyzed for each assoclated sample malbiix
(when requested by the client or analytical methud). The determination
of MS percent recovery (% R) requires an analysis of a fortified samplej.
and a non-fortified sample under the same procedural conditions (e.g..}-
ample volumes, diutions, procedural conditions, etc.). The}
_{concentration determined in the non-fortified sample Is sublracted from|. -
the fortified sample concentration- before determining.the %R. Th
degree of homogeneity of the sample, particularly in the case on non-
queous samples or samples with particulates, may affect the ability to
In representative recoveries.
Matrix Use  |Measures effect of site’ sample matrix on precision of method.
Spike yplcal !1 per 20 samples per matrix, when requested by the cllent or thq .
Duplicate. Frequency ' |analytical method, or per SAP/QAPP 2.
(MSD) Pescrlpﬂon t\ltemaﬁve to sample duplicate. Generally, inorganic protocols Spectfy '
n MD/MS and organic protocols s an MS/MSD.
Surrogate luse * [Measures method -performarice to sample matrix {organics enly)
Ispike ypical IEvery QC and analytical sample.
Frequency '
Eescﬂpﬂon Compounds similar to the target analytes in struciure, composition and| -
romatography, but not typically found in the environment, are added
o each QC and analyical sample, prior to preparation (e.q.|
extraction), If the surrogates in an analytical batch do not all conform
established control limits, the pattern of conformance in investigativ
and control samples is examined to determine the presence of matrix
- interference or the need for corrective action.
{internal |use Monitor the qualitative aspect of organic and inorganic analytical]
Standards measurements,
Typlcal All organic and ICP methods as required by the analytical method
iFrequency
Pescnpﬂon Used to correct for matrix effects and to help troubleshoot vanabllxty in
analytical response and are assessed after data acquislﬁon Possible*
sources of poor intemal standard response are sample matrix, poor
analytical technique or instrument performance.

! ; Denotes an STL required frequency.

2 Either an MSD or an MD is required per 20 samples per matrix or per SAPIQAPP
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5.82.3 Matrix Q¢ ncies
mmﬁqdmocimmpaﬂsmmghmmmamedsdata
quaiity objectives, or a cient's requirements. The following frequency will be applied o samples when
ﬂumgmymmhmaﬂidoswwﬁdmmeduduﬁmm s

Table 13. EPA Program Requirements

Program | Description ' _
SDOWA MD perfarmed at a 10% frequency or 1 per preparation batch of <10 samples, whichever is more
frequent.

CWA MS (GC methods) and MD Is performed at a 10% frequency or 1 per preparation batch of <10

1 per preparstion baich of <20 samples, whichever is more frequent. 3

RCRA m«m;maamdsxpumcmdmmmmun
For clienis subrmilting less than 10 samples, the method malrix QC requirement may be satisfied by
another - clients sample within the same prep baich unless the paperwork indicates a client
requiremient for malrix QC. Mairix QC will only be reported 1o the cllent who owns thedata. -
U.S. EPA | MSMSD or MSMD is performed at a rate of 5% or 1 set per Sampie Delivery Group (SDG) per
cLp maktx, independent of the prep baich. FuNFEscmmaaptmedn
simuitaneous or confinuous baiches.
mmmwmmuwbmwmmdmmdmma
prolocol. )

5824 Method Performance Control les: Inst;'ument Measurement

Control samples are used 10 ensure that optimum instrument performance Is achieved., These
samples help ensure that the proper identification and quantitation of target compounds or analytes
in laboratory SOPs for each respective method.” A brief description of these checks is included in -
Table 14.

Table 14. lm::nemPerformancet‘.onh'olSamples

Control : }
Sample Type : Description
- -
ICvV Use Calibration standard of known concentration prepared from a

source other than that used for the calibrafion standards.
Sequence | Analyzed after the standard curve (o confirmn calibration.

iCB Use Btank waler or solvent; confirms the calibration and assures that
any potential contamination Is less than the reporting mit.
Sequence | Analyzed immediately afler the ICV. .
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Table 14. Instrument Performance Control Samples

Control
Sample Type ' ' Description
ICP Interference | Use Verifies the absance of spectral mterferences
Check Samples | Sequence | Analyzed consecutively at the beginning of each eight hour
(ICSAMCSB) analytical sequence, after the ICV/ICB, and again at an eight
: hour frequency following a CCV/CCB. When CLP protocols are
followed, the ICSA/B will be analyzed with the analytical
sequencs, before the final CCV/CCB. :
Reporting Limit | Use Verifies linearity near the reporting limit for CLP metals analyses.
Verification {Note: CRI Is at a level 2X the CRDL:; CRA is near the CRDL).
Standard Sequence | Analyzed after the ICB. The CRI Is also analyzed at the end of
(CRA and CRI) gw ellght hour analytical sequence, prior to analysis of the final  *
, CV/CCB.
ccv .Use Conflmm that the instrument performance has not significantly '
changed during the analytical sequence; to verify stable
calihration throughout the sequence; and/or to demonstrate that
instrument response did not drift over a perlod of non-use. Made
from a source other than that used for the standard curve. . )
Sequence | Analyzed at 10% or every two hours, whichever is more frequent; fo e
- . | also analyzed at the end of the analytical sequence. - f
cCB : Use Water blank used to confimn that the baseline has riot drifted and
' to monitor for contarnination at the reporting limit.
Sequence | Analyzed at a rate of 10% for inorganics and ata rate of 1 per-10
- readings/injections or every two hours, whichever Is more.
frequent, for CLP metals; also analyzed at the end of the
analytical sequencs. )
ICP Metals Use - Verify linearity and document the upper limit of the mllbratlon
Linear Range |- range for each elemmient. -
Analysis Sequence |} Performed quarierly with a blank and a minimum ofﬁve standard
Standard (LRS) | concentrations to cover the anticipated range of measurement;
"one of the calfbration standards will be at or near the reporting
limit. The calibration‘curve generated must have a correlation
cosefficlent > 0.995 in order to consider the responses linear over,
that range. L
ICP Inter- Use | Correction factors for spectral interference (particularly due to Al, :
Element Ca, Fe,and Mg).
Comection (IEC) | Sequence | Determined at least annually for all wavelengths used for each
analyte reported by ICP; or any time the IGP Is adjusted in any
way that may affect the IECs.
_Organics .
GCMS Turiing | Use Ensures comrect mass assignment and is monitored through
& Performance response to target compounds during initial and continuing
calibration, with minimum response criteria forspecified system
perfarmance check compounds (SPCCs), and linearity is verified
by evaluating the response factors (RF) for calibration check .
compounds (CCCs).
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Table 14. Instrument Performance Control Samples |

Control

Sampie Type Description

GCMS Tuning | Sequence | Tuned at he beginning of the daily work shifit. Throughout the

& Performance analysis, blanks, intermal standard areas, sumogales,

(conf’d.) chromatographic baseline, resohution of peaks, and overall quality
of the chromatography are used collectively to moniior instrument
performance. i

GC&HPLC Use Monlkored through retention time shilt evaluation, inearity

instrument checks, and degradation checks of selected target compounds

Performance {e.g.. for Endrin or DDT as appropriate). =

Sequence | Continuing calbralion verification (e.g., blanks, shifts in
ic basedine or retention fimes, resolution of peaks, -’
and overal quallty of the chromatography) throughout the
analylical sequence Is accomplished through analysis of
calbbration check standards. ]
5.8.25 Performance Control es: Ana Batch

Mﬂspeciccaﬁdmaewedbmsmepmmaﬂacmacydmemmas .
applied 10 the specific sample malrix. These indicators provide information on sgmple matrix effects -
that is independent of the efficiency of the preparatory technique. The method performance control .
mmbmwmeaebenﬁﬁedmmmm A bref .

Table 15. Analysis Batch Performance Control Samples

Control .
Sampie Type - Description
ICP Sertal Use SX Dilution of 2 field sample (performed at the instrument) to
Diuion check for possible physical and/or chemical interferences.
Sequence 5% of fisld samples or 1 per <20 samples per baich.
GFAA Analyical | Use Required by the method; prepared at the insiument by .
Bench Spike fortifying the digestate with a known quanilly of the analyte of
interest.
Sequence Performed on each sampie immediately folowing the unspiked
original analysis.
Method of Use When specified by the analytical protocol or by client request.
Standard -
Addition (MSA) | Sequence When specified by the analytical protocol or by client request.
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5.8.3 Statistical Control Limits and Charts

Statistical control limits and control charts are used to establish method performance of a given
analysis-and to monitor trends of QC results graphically over time. Once a data base of the laboratory
results for a method/matrix’QC analyte combination Is established, the acceptability of a given
analysis of that QC parameter (and. of the analytical batch to which it belongs) can be evaluated in
light of the laboratory’s normal performance. This Is intended to help identify problems before they

might affect data. Often, pattems of response that are not at all evident in sets of numbers are very

distinct when the same values are viewed as a chronological graph.

Establishment of Limits
The purpose of using stafistical control limits is io define, for each analyte in- a gwen

method/matrix’QC type combination, a range of expected values. This range encompasses the
random variation that occurs normally in the laboratory and allows one to evaluate control samples in
that context, rather than according to an arbitrary or external set of values. Limits for- accuracy and
precision are defined below:

Accuracy . .
As recoveries of a QC analyte in a given matrix are tabulated over time, a mean value for recovery

is established, as is the standard deviation (s) of those recoveries. [f the analysis is in. statistical
control_(e.g., if the set of QC recoveries over time show random variation about the mean)
appro;amately 89.7% of all recoveries for that QC will fall within three standard deviations (3s} of
the mean. “Thus, assuming that the mean itself is an acceptable level of tecovery, the values
corresponding to 3s above and 3s below the mean are defined as the Control Limits. Any single
recovery outside these values Is assumed to have resulted from some clrcumstance other than
normal variation and shall be investigated. . :

Roughly 95% of points should fall within 2s of the mean. The values +2s and -2s are the Vyarning

Limits. Any normal result has approximately a 1/20 chance of being between.2s and 3s from the -
mean, so a result in this region doesn't necessarily warrant corrective action, but attention should _

be paid to such points.

Precision .
Precision is used to indicate matrix variability so that appropriate decislons can be made by the
client when repeated analyses vary significantly. The coefficient of variation, expressed as a
percentage (e.g., the %RSD) for the data set used to calculate accuracy control limits defines the
control limit for precision. Duplicate analyses of the QC samples, such as duplicates or: MS/MSD,

should have an RPD less than or equal to this established precision control limit to be considered
free of matrix interferénces.

The laboratory calculates statistical control limits on an annual basis. Such Ilmlts are available on
a project or QAPP-specific basis. : ) : )

5.8.4 Calibration ' .

Calibration protocols are method-specific, are briefly described in Table 10 and are defined in the
Sections 6 & 7 of the method SOPs.
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5.8.5 _Glassware

Mglaswaes&uugﬂydeaudmhmsebmhatwmhﬂegiynmﬂaﬂededm
artifacts caused by contaminated glassware.

A summary of general cleaning procedures follows with detalls provided in the Laboratory Glassware
Cleaning SOP (UQA-009): .

wwmbmmamuwwfmw
thorough rinsing with tap water and deionized water.

an&sadppamstsedhmgam(n\eunddepaﬂanwub&saﬂwpsusedfd_
micro-COD procedures, phosphate glassware, and metals-related glassware indude an acid-washing
step.

memmn&GarwnusdfunaudandluaNOCHROMD(Msbp
Organic glassware includes a solvent-wash.
Non-volumetric organic glassware may oplionally be kiin dried at 400°C.

5.8.6 Permitti from Documented Procedure

Where a departure from a documnented SOP, test method, or policy is determined to-be necessary,
or unavoidable, the departure is documented in a CAR or SDR and reported in the case narrative.:
in most cases, these departures can be made with the approval of the sectioh- manager, project.
manager and the cient. Issues of serious concem, as determined by the Section Manager or Project
Manager, will be brought 1o the attenion of the Laboratory Manager and/or QA Manager. In some-
instances, it is appropriate to inform the dient before permitting a departure. TheE{qectManager.
wimdcethedemmmahonastohedegeeofnouﬁmﬁmmquvedbymedem .

Onmmspeudaﬂyﬁdtednquaswibelequesledfum project. spedific:
requirements, or cient needs. In these instances, SOPs may not be available, however, the analyst

will thoroughly record the analytical steps and observations within a bound preformatted logbook. 4
5.8.7 Development of QC Criteria, Non-Specified in Methﬂﬂﬂlaﬂon

Mmaneﬁndamgdahmdoesndspecﬁyacceplancean&quewonmmehbombw
mnslmthedatamfsneedsandmedemonshatedsensmwty acwraqand preasuonof
the available test methods in determining appropriate QC criteria. )

Data users often need the laboratory’s best possible sensitivity, accuracy, and precision using a
routinely offered test method, or are unsure of their objectives for the data. For routine test
methods that are offered as part of STL's standard services, the laboratory bases the QC criteria
on stafisbcal information such as determination of sensitivity, historical accuracy and precision
data, and method verification data. The method SOP incdudes QC criteria for ongoing
demonstration that the estabished aiteria are met (e.g., acceptable LCS accuracy ranges,.
precision requirements, method blank requirements, initial and continuing calibration criteria, etc..).

In some cases, a routine test method may be far more stringent than a’'specific data user's needs
for a project. The laboratory may either use the routinely offered test method, or may opt to
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develop an alternate test method based on the data user's objectives for sensitivity, accuracy, and
precision. In this case, it can be appropriate to base the QC criteria on the data user's objectives,
and demonstrate through method verification and ongoing QC samples that these ubjectives are

met,

For example, a cllent may requnre that the laboratory to test for a single analyte with specific DQOs
for sensitivity, accuracy, and precision as follows: Reporting Limit of 10 ppm, Accuracy +25%, and
RSD of <30%. The laboratory may opt to develop a method that  meets these criteria and

document through the Method Blank results, MDL study, and LCS results that the method satisfles

those objectives. In this case, both the method and the embedded QC criteria have been based
on the client's DQOs. -

In some cases, the data user needs more stringent sensitivity, accuracy, and/or precision than the
laboratory can provide using a routine test method. In this case, it is appropriate that the
laboratory provide documentation of the sensitivity, accuracy, and precision obtainable to the data
user and let the data user determine whether to use the best available method offered by the
laboratory, or determine whether method development or further research is required.

5.9 Project Reports

The SOP for data package assembly and reportlng formats is UDM-OO1 and a summary of this
procedure follows. _ o .

’

Analytical reports comprise final results (unoorrected for blanks and recoveries unless specrﬁed)
methods of analysis, levels of reporting, surrogate recovery data, and method blank data. I addition,
special analytical problems will be noted in the case narratives. The number of .signrﬁwnt figures
reported are consistent with the limits of uncertainty inherent in the analytical method. -Consequently,
most analytical results will be reported to no more than two (2) or three (3) slgnmmnt figures. Data
are nommally reported in units commonly used for the analyses performed. - :

Concentrations in liquids are expressed In terms of weight per unit volume (e.g., mllligrams per liter,
mg/L). Concentrations in solid or semi-solid matrices are expressed in terms of weight per unit
weight of sample (e.g., ‘micrograms per kilograms, ug/kg). - Reporting limits take Into account all
appropriate concentration, dilution, and/or extraction factors, unless otherwise specified by program

requirements (e.g., IRPMS reports).

A client report is g_enerated with various steps of approval prior to printing of the final version. If any
analytical anomalies were encountered during the analyses, e.g., an out-of-control matrix duplicate, it
is documented In a case narralive. The case namrative is prepared by the respechve operating unit
and submitted to the data management section to insert in the final report.

The final report forms are printed, data packages are’ orgamzed a glossary of flags and acronyms is
added, and reports are paginated.
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584 General

The arteria described in Section 5.9.2 apply to all Project Reports that are generated under
NELAC requirements. The criteria described in Section 5.9.3 and 5.9.4 apply to all Project
Reports.

Project Report Content
Title
Laboratory name, address, telephone number, contact person
Unique Laboratory Project Number
Name and Address of Client

o
“

_Matrix and/or Destription of Sample

Dates: Sample Receipt, Collection, Preparation and/or Analysis Date
Definition of Data Qualifiers

Reporting Units

Test Methods

Report Paginated

The following are required where applicable to the specific test method or miatrbe
Solid Samples: Indicate Dry or Wet Weight

Whole Effluent Toxicity: Statistical package used :
¥ holding time < 48 hours, Sampile Collection, PreparabonandluAmlyssTm
Indication by flagging where resuits are reported below the quantitation imit. . -
59.3 Project Narrative )

AqudWarﬂaCmLeMsmdudedmeadlprqectmpmm at a minimum,
includes an explanation of any and all of the foliowing occurrences:

itk
|

|4

* Non-conformances
. 'Cammsed'samplerewupt(seeSecﬁon471)

e Method Deviations

o QC criteria fathures

Proiect Release

The Project Manager or his designee authorizes the release of the project report with a signature.

Where amendments to project reports are required after issue, these are documented in the form
of an RDR (refer to Section 4.8) and can be in the form of a separate document and/or electronic
data deliverable resubmittal. The revised report is clearly identified as revised with the date of
rev:snonammemmalsofmepersonmalmgmerewsm Specific pages of a project report may
be revised using the above procedure with an accompanying cover letter indicating the page
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numbers of the project revised. The original version of the project report will be kept intact and the
revisions and cover letter included in the project files.

5.9.4 Subcontractor Test Results

Subcontracted data is clearly identified as such, and the name, address, and telephone number for

the laboratory performing the test is included in the project report. Subcontracted results from -

laboratories external to STL are not reported on STL report forms or STL letterhead. Test results
from more than one STL facility are clearly identified with the name of the STL facility that
performed the testing, address, and telephone number for that facility. Data.from subcontractors
reports may be added to an STL electronic dehverable .

Data subcontracted within STL may be reported on the originating laboratory's report forms
provided the following mandatory requirements are met:

e The name, address and telephone number of the facility are provided.

« Analytical results produced by the STL intra~company subcontractor are clearly identified as
being produced by the subcontractor facility.

e The intra-company subcontractor’s original report, including the chain of custody ls retained by
the originating Iaboratory

" e Proof of certification is retained by the originating laboratory

+ All information as-outlined in Section 5.9.2 is included in the final report where the report is

required to be compliant with NELAC, for both the originating and suboonh'achng laboratory.
5.9.5 Electronic Data Deliverables B ‘
Electronic Data Deliverables (EDD) are rouﬁnely-'offered as part of STL's services.: .STL offers a

varlety of EDD formats including Environmental Restoration Information Management System
(ERPIMS), New Agency Standard (NAS), Format A, Excel, Dbase, GISKEY, and Text Files. -

EDD specifications are submitted to the IT department by'the Project Manager for review and

undergo the contract review process in Section 4.4.1. Once the laboratory has committed to
providing diskettes in a specific format, the coding of the format may need to be performed. This
coding is documented and validated. The validation of the code is retained as a QC. record EDDs
" are subjectto a secondary review to ensure their accuracy and completeness .

5.9.6 __Project Report Format

STL offers a wide range of project reporting formats, including EDDs, short report formats, and
. complete data deliverable packages modeled on the Contract Laboratory Protocol (CLP)
guidelines. More information on the range of project reports available in the Data Management
SOP (UDM-001). Regardless of the level of reporting, all projects undergo the levels of review as
described in Section 5.3.6.
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Cited Section No(s). Description Document No.
1.6 Container Management: Process Operation UCM-001
57.1 : .. .
186 Project Management: Project Planning Process UPM-003
442 .
4.1 Signature Authority UQA-030
4.1.1 Work instruction: Equipment & Instrumentation Llstng CH1-22-03-103
4125 Sampie Management: Subcontracting Processes USM-001 B
4129 Computer System Account and Naming Policy . P-1-003
Password Policy P-1-004 - .
Software Licensing P-1-005 1
Virus Protection Policy P-1-006 g
4.122 Wark instruction: Records Management Form CHI-22-05-032
43.1 Document Control UQA-006 :
43.141 Approved SOP Listing | CHI-22-09-SOP List | -
532 ‘ :
432 Deta Management. Record Retention & Purging UDM-002 5
4.123 . . . - )
442 Project Kick-Off - UPM-002 .
4.6 Procurement Qualily Assurance Process UQA-020
46.1 Testing Solvents and Acids . S-T-001
472 Clent Confidentiality . UQA-004
48 Sample Discrepancy Reports (SDRs) / Resubmitted Data VQA-029
4.11 Reports (RDRs) / Corrective Action Reports (CARs) - :,
48 Quality Systems Management Review UQA-002
4.11 :
4.11 | Preventive Action Measu'es -UQA-019 :
4.13 intemal Audits _UQAD13 L4
512 ; Training Program: Mechanisms and Documentation -UQA-014 .
. Processes Defined by Operational Assessment )
53.1 m I Work Instruction: Methods Capabffities CHI-22-09-255 |.
532 SOP Change Protocol -UQA-032
53.5 Method Detection Limits (MDLs) TUQA-017 -
5.3.6.1 , Acceptable Manual Integration Practices :S-Q-004
5362 Data Review Checkiists : '
GC Extractables / HPLC CHI-22-17-034
GC Volatiles CHI-22-19-003
GCMS: Volaties and Semi-Volatles CHI-22-20-038
. Metais CHI-22-14-004; 5; 6
. Wel Chemislry CHI-22-12-096
54.1 1 Work Instruction: Equipment Tracking Form CH-22-09-068
542 instrument and Equipment Out-of-Service Tagging. . - UQA-012
54.3 Selection of Calibration Points P-T-001
5.5.1 Balance Calibration, Care and Use UQA-003
55.1 Thermometer Calibrations * UQA-034
55.1 Water Quality UQA-035
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List of Cited SOPs and Work Instructions

Appendix.
Cited Section No(s). Description Docusnent No.
5.7-1 Sample Receipt: Handling and Processing - USR-001 _
5.7.5 Laboratory Waste Disposal Procedires UWM-001
5.8.5 _| Glassware Cleaning Procedures UQA-009
5.9 Data Management: Process Operation UDM-001
5.9.6
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1.0 INTRODUCTION

On behalf of NL Industries, Inc., Advanced GeoServices Corp. (AGC) developed this Health and |
Safety Plan (HASP) to reflect current health and safety procedures with regard to performing
Removal Action (RA) activities at the former St. Louis Smelting and Refining Site (the Site) located
in Madison County, Illinois as shown on Figure HASP-1 and Figure HASP-2. This HASP identifies
procedures designed to reduce the risk of exposure to chemical substances that may be present and
other potential physical, environmental, and biological hazards associated with RA activities at the

Site.

This HASP provides the minimum health and safety requirements for contractors-and subcontractors
during the RA activities at the Site. The procedures set forth herein were developed in accordance
with the provisions of 29 CFR 1910.120 (Hazardous Waste Operations and Emergency Response).
Contractors and/or subcontractors performing RA activities may choose to use this HASP as a guide
in developing their own plan (Which shall be reviewed and approved by NL Industries, Inc.), or may
choose to adopt and comply in full with this HASP when performing RA activities at the Site. Ata
minimum, all provisions of this HASP will be followed. If the contractor and/or subcontractor
adopts this HASP, all personnel assigned to field activities for the project must read and sign the
HASP Acknowledgment Form (Attachment 1) before commencing site activities. AGC reserves the
right to review and revise this HASP at any time. ' .

" AGC notes that other ancillary personnel conducting work not related to the RA activities at the Site
are not bound by the procedures presented in this HASP. AGC does not accept any liability or
responsibility for the actions of NL Industries, Inc. employees, contractors or subcontractors and

* other ancillary personnel conducting activities at the Site.
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1.1  NATURE OF CONTAMINATION
The primary constituent of concemn at the Site is lead in soil. The investigations conducted at the

Site during the 1980's and 1990's indicate that residential soils contain total lead concentrations from
below detection levels to over 1,200 parts per million (ppm).

12 POTENTIAL REMEDIAL ACTION (RA) ACTIVITIES

The potential RA activities anticipated at this time are summarized as follows:
. Site walks;
J Soil sampling for waste characterization and lateral limit delineation;
. Site boundary/utility survey.

° General removal action construction activities (construction trailers, soil staging area,
etc.);

. Excavation of surface soils with total lead concentrations greater than the applicable

clean-up level,
. Characterization and off-site disposal of excavated soils;
. Confirmatory soil sampling;
. Backfill and restoration of properties; and
. Demobilization.
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1.3 KEY REGULATIONS

Key regulations that are or may be applicable to the proposed RA field activities are listed below.
Field activities and operations associated with this project (if applicélble) will be conducted in

general accordance with these regulations.

Government Regulations _ - Subject

29 CFR 1904 . Recording and Reporting Occupational Injuries and Iliness
29 CFR 1910.120 Hazardous Waste Site Operations

29 CFR 1910.20 Record Keeping/Recording

29 CFR 1910.1000 OSHA Permissible Exposure Limits

29 CFR 1926.62 Lead in Construction

29 CFR 1926.650 - .652 Excavations

29 CFR 1910.134 _ Respirator Protection

14  HASP ORGANIZATION

The remainder of this HASP, which describes project activities, is formatted into the following

sections:
. Section 2.0 - Key Personnel and Management
J Section 3.0 - Site Access and Control
. Section 4.0 - Training

o Section 5.0 - Medical Monitoring
. Section 6.0 - Project Hazard Analysis

. Section 7.0 -Personal Protective Equipment

) Section 8.0 —~Decontamination
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2.0 KEY PERSONNEL AND MANAGEMENT

This section identifies the key personnel of the Contractor under this HASP.

2.1  PROJECT COORDINATOR

The Project Coordinator (PC) shall be responsible for the overall successful and safe completion of
all RA field activities. The PC shall be responsible for the following tasks as related to health and

safety:

. Confirming the Project Manager and the Site Health and Safety Officer (HSO) are
performing field tasks in a safe manner.

. Ensuring that all Site personnel have been properly trained in accordance with OSHA
1910.120 and are familiar with the applicable provision of 1926.62 and 1926.650 -
652.

. Maintaining communication with client representatives and representatives of
regulatory agencies.

22 PROJECT MANAGER
The Project Manager (PM) shall be directly responsible for the completion of all RA related field
activities. The PM will assist the PC with all tasks described above. The PM has responsibility for

all field activities and shall enforce safe work practices by all individuals present on the project site.
The HSO and the PM may be the same individual. The PM will be an employee and the contractor.
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2.3  SITE HEALTH AND SAFETY OFFICER (HSO)

The PM will designate a HSO for this project to implement and enforce the Site health and safety
program described in this HASP. During field activities, the HSO will conduct daily safety meetings
and will interface as required with other Site representatives. The HSO shall be responsible for the

following tasks:
. Performing routine RA Site activity inspections to document that all work is being
performed safely.
e  Ordering the immediate shut-down of RA Site activities in the case of a medical

emergency or unsafe work practice.

J Confirming protective clothing and equipment are used, maintained, and stored
 properly.

. Maintaining exclusion zones.

J Conducting daily safety meetings.

. Contacting the appropriate authorities in the event of an emergency (injury/accident).

. Designaﬁng an area and providing employee accounting in case of site evacuation.

. ‘Conducting or overseeing required monitoring activities..

. The HSO will function as the competent person in accordance with the OSHA Lead

in Construction and Excavation Standards.
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The HSO will maintain a daily safety log detailing all relevant daily RA activities in a bound field
book. This log will include daily safety meeting topics, training administered, air monitoring
information, the names of site personnel and visitors, accidents and injuries, and any other incidents
pertaining to health and safety. The HSO shall confirm that all employees on-site are participants in a
medical surveillance program compliant with OSHA 1910.120 and 1926.62, as applicable.

24  EQUIPMENT OPERATORS

Equipment operators will be appropriately trained in the safe operation of their equipment, aad
responsible for the maintenance, and daily inspection of their equipment.

2S5 EMPLOYEE SAFETY RESPONSIBILITY

Each employee is responsible for their own safety as well as the safety of others in the area. The
employee shall use all equipment provided in a safe and responsible manner as directed by their
supervisor. All personnel involved with this project will follow the health and safety procedures set
forth in this HASP. Visitors will not be permitted entry to RA activity areas until they have read this
HASP and signed the Acknowledgment Form provided in Attachment 1, and only as approved by the
PC or PM.

26 EMERGENCY CONTACTS

Table HASP-1 lists the emergency contacts and corresponding telephone numbers for the project and
the Site. The emergency route to the closest hospital is shown on Figure HASP-3.
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3.0_TRAINING

3.1 PERSONNEL TRAINING

Site workers (such as equipment operators, general laborers, and supervisory personnel) engaged in
hazardous substance activities or other RA field activities which expose or potentially expose
workers to hazardous substances and health hazards shall receive a minimum of 40 hours of health
and safety training (29 CFR 1910.120) off the Site. Supervisors shall have received an additional 8
hours of specialized supervisory training. Additionally, 8 hours of refresher training is required |
annually for all site personnel. The Project Manager may provide exemptions to this requirement
(e.g., decreasing the number of training hours to 24 is possible for workers, like surveyors, who are
doing non-intrusive work or workers conducting activities entirely in the support zone). An
exemption may be provided by the Project Manager for visitors to the Site who will not be
performing intrusive activities and will be accompanied by trained personnel at all times. A more
detailed discussion of training requirements is included in Attachment 2. Documentation of

personnel meeting the required training will be maintained by the Project Manager.

This HASP will be distributed to all project personnel prior to the start of field activities. A pre-
operation meeting for each task will be held to discuss the contents of the HASP. Specialty training
will be provided on an as necessary basis based on task and responsibility. All training of personnel -

will be conducted under direct supervision of a trained HSO or his/her designee.

32 SITE-SPECIFIC TRAINING TOPICS

All personnel entering the Site will be trained, as applicable, on the following site-specific topics:

. Site hazards;
J Emergency procedures;
. Insect and animal hazards;

. Lead in Construction Standard, 29 CFR 1926.62

F\OFICEAGC\PROJECTSWILES\2003- 1055\REPORTS\HASPAHASP-DRAFT-APPDX C.DOC

3-1



° Excavation Standard, 29 CFR 1926.650 - .652;
. Personal protective equipment (PPE);
o Safe work practices; and

. Decontamination procedures.
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4.0 AIR MONITORING

Air monitoring will be performed to monitor dust particles due to soil disturbance operations.
Ambient air monitors will be installed upwind and downwind of active operations and at the primary
entranceway into the residences for residential work areas. Real time aerosol monitors (mini-Rams
or similar) will be co-located and operated during active operations. The Air Monitoring Plan

(Attachment 3) details the air monitoring action levels and procedures.
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5.0 SITE CONTINGENCY

As required by the Administrative Order on Consent for removal action, a Site Contingency Plan has
been developed and is included as Attachment 4.
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6.0 MEDICAL MONITORING

Personnel conducting RA field activities associated with this project shall be active participants ina
medical monitoring program that complies with the requirements of 29 CFR 1910.120.
Documentation of the medical monitoring program for each individual shall be maintained at the
individual employer’s office.

Contractors and subcontractors will be required to adhere to the applicable medical monitoring
requirement of CFR 1910.120 and provide documentation of compliénce. Exemptions to this
requirement may be granted in specific situations where this monitoring is determined to be
unnecessary by the Project Manager or HSO. An example of such an exemption would be a &elivery
driver who makes a delivery to the Site in an area which has been characterized as having no
contamination or no significant potential for exposure to constituents. General information on

medical monitoring is provided in Attachment 5.

Medical monitoring in accordance with 29 CFR 1926.62 will also be required.
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7.0 PROJECT HAZARD ANALYSIS

This section discusses chemical, physical, and environmental hazards with respect to performing RA
field activities at the Site. :

7.1 CHEMICAL HAZARDS

Table HASP-2 identifies the exposure limits and recognition qualities for lead at the Site in terms of
human health impacts. Table HASP-3 summarizes health hazards and symptoms associated with
lead.

To provide appropriate protection, employees shall wear appropriate PPE, as detailed in Section 8.0,
when undertaking site RA activities. Levels of PPE for employees working on this project will be
selected and utilized based on the direct reading of monitoring instruments (as necessary),
physical/health hazards and on-site assessment by the PM or HSO.

7.1.1 General Precautions

If signs of contamination are encountered that differ from those addressed in this plan, such as
visible soil stains or unusual odors, contractor(s) will stop all work in the area, barricade or otherwise
isolate the area, and immediately contact the Project Manager or the Health and Safety Officer.
Protection of worker health and safety shall be the first priority. Continuation of work in the area
and the amount of, if any, personal protective equipment shall be determined by the Health and
Safety Officer. Other precautions to be undertaken to ensure a safe work place on this project where
the potential for chemical exposure may exist include:

. No smoking, eating, or drinking in areas where contaminants may be present.

o Avoid the area immediately downwind of any excavation.
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) Contact with potential contaminated materials should be minimized through the
- knowledge of site conditions and the location of potential contamination based on

previous site investigation reports.
. Minimize the creation of dust, through dust suppression such as water application.

.. Adequately barricade all work zones to ensure public safety.

7.2  PHYSICAL HAZARDS

In addition to the potential chemical hazards, physical hazards may be encountered when conducting
specific activities on-site and are described in Table HASP-4. In order to minimize physical hazards,
standard safety procedures which are also described in this table will be followed at all times.
Failure to comply with safety procedures 6r continued negligence of these policies will result in
expulsion of an employee from the project site. - The work practices of all employees will be
carefully monitored by the HSO to confirm that all work is performed in a safe and professional

- mnanner.

7.3  ENVIRONMENTAL HAZARDS

Identification of environmental hazards and procedures to monitor and reduce these hazards are

listed in Table HASP-4.

74  BIOLOGICAL HAZARDS

Identification of biological hazards and procedures to monitor and reduce these hazards are listed in

Table HASP-4.
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7.5 RADIOLOGICAL HAZARDS (XRF)

The XRF portable analyzer contains radiation sources that require specific handling procedures. For
this reason, use of the portable analyzer will be limited to those personnel who have been trained in
its use. A standard operating procedure is included with the equipment. A Radiation Safety Officer
located in the AGC West Chester office is available to assist with questions.

7.6  SPECIAL HAZARDS/CONSIDERATIONS
During the excavation, treatment, or back fill operations, trenching and/or shoring may become

necessary. It is not anticipated that these types of operations will be required; however Attachment 6
describes precautions to be used in the event of said operations.
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8.0 PERSONAL PROTECTIVE EQUIPMENT

This section identifies the required PPE to be used on this project and may be modified, as
appropriate, by the HSO. The initiation and anticipated PPE requirements for all RA field activities
conducted on-site is Level "D" PPE. Upgrades to PPE monitoring will be based on air monitoring

readings as discussed below.

8.1 LEVEL D PPE

It is anticipated that all activities on-site will be conducted in Level D PPE. Personnel conducting

site activities in Level D will wear the following:

Cotton cdvemlls or Tyvek coveralls

Boots, steel toe and shank (may use plastic or rubber booty cover)

Safety glasses with side shields or goggles (ANSI approved) (as necessary per HSO)
Hard hat (ANSI approved) (as necessary per HSO)

Ear plugs will be worn when working near heavy equipment

Nitrile gloves will be worn when the potential for direct contact is made with soils

N v kAN =

Personal flotation device (when working on or near open water bodies)

8.2 LEVEL CPPE

AGC does not anticipate the need to upgrade from Level D on this project. This type of upgrade
would only be done after consulting with the USEPA Project Manager.

Level D PPE will be upgraded to Level C if air sampling indicates the following in the breathing

Zone:

. Respirable particulate matter concentrations measured with the aerosol monitor are

greater than 5.0 milligrams per cubic meter (mg/m?) and less than 10.0 mg/m3.
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. Personal air monitoring analytical laboratory results indicate lead concentrations
greater than 0.025 mg/m? and less than 0.25 mg/m3.

Personnel conducting Site activities in Level C will wear the following:

1. Full-face air purifying respirators equipped with combination HEP A/organic vapor

filter cartridges (NIOSH approved).

Chemical-resistant clothing (disposable chemical-resistant coveralls).

Gloves, nitrile. -
Boots, steel toe and shank.

Boot-covers, outer, chemical-resistant (disposable or washable).

Hard hat (ANSI approved).

Ear plugs will be wom when working near heavy equipment.

Personal flotation device (when working on or near open water bodies)

@ N S n s W N

83 LEVEL BPPE

AGC does not anticipate the need to upgrade from Level D on this project. This type of upgrade
would only be done after consulting with the USEPA Project Manager. -/

PPE levels will be upgraded from Level C to Level B if the following are measured in the breathing

Zone:

. Respirable particulate matter is 10.0 mg/m? or greater.
. Personal air monitoring lead concentrations greater than 0.25 mg/m3.

As described below, Level B PPE includes a positive pressure, full face piece SCBA.

Personnel conducting Site activities will wear the following Level B protection.

H DMSNEEPOKT SHASPHASP DRAFT -APFOX C DOC

8-2



1. Positive pressure, full-face piece self-contained breathing apparatus (SCBA), or
positive pressure supplied air respirator with escape SCBA (NIOSH approved).
Hooded chemical-resistant clothing (disposable chemical-resistant coveralls). |
Gloves, outer, nitrile (neoprene for personnel handling drums).

~ Gloves, inner, latex.

Boots, steel toe and shank.
Boot-covers, outer, chemical-resistant (disposable).
Hard hat (ANSI approved). |

Ear plugs will be worn when working near heavy equipment.

o ®©® N A WwDb

Five minute escape pack.

b
e

Personal flotation device (when working on or near open water bodies)

84 MODIFICATIONS TO PPE LEVEL

Levels of protection utilized for all tasks shall be adjusted and/or confirmed as significant new
information becomes available. Any changes or adjustments will be amended in this HASP.

8.5 RESPIRATORY PROTECTION

All respiratory protection equipment and cartridges used on this project shall be NIOSH/MSHA
~ approved or equivalent. Workers required to wear respiratory protection shall be trained in the use,
maintenance and limitations of their assigned respirators. This review will include the information

described below.

8.5.1 Supplied-Air Respirators

If it is necessary to upgrade to level B, workers shall be issued either a self-contained breathing
apparatus (SCBA) or an air line respirator. In addition, workers shall be equipped with a 5-minute

escape bottle.
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852 Breathing-Air Quality

Code of Federal Regulations 29 CFR 1910.134 states breathing air shall meet the requirements of the
specification for Grade "D" breathing air as described in the compressed Gas Association
Specification G 7-1966. AGC will require a certificate of analysis from vendors of breathing air in
order to show that the air meets this standard.

All compressed air cylinders must be tested in accordance with the US Department of Transportation
(USDOT) (49 CFR 178) and labeled to identify their contents in accordance with ANSI standard
ZA8.1, Federal Specifications BB-A-103a, or Interim Federal Specification GG-B-00675b.

Airline couplings must be incompatible with other gas systems to prevent accidental introduction of
non-respirable gases.

The preferred method for creating breathing air shall be to mix liquid oxygen and liquid nitrogen.

Air compressors located at project sites are not acceptable because of possible contamination at the
intake of the pump and excessive analytical costs of sampling the air.

853 Air-Purifying Respirators
All air purifying respirators used by personnel working at the Site shall meet NIOSH/MSHA
approval. Air purifying respirators used on this project shall include full-face, negative pressure, and

full-face, powered air purifying respirators.

8.5.4 Filter Cartridge Changes

All filter cartridges will be changed a minimum of once daily. Changes will occur when personnel
begin to experience increased inhalation resistance, or breakthrough of a chemical wamning property.
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8.5.5 [Inspection and Cleaning

Respirators shall be checked periodically by a qualified individual and inspected before each use by
the wearer. All respirators and associated equipment will be decontaminated and hygienically

cleaned after use. It is the responsibility of the wearer to clean and maintain his/her respirator.

8.5.6 Fit Testing

Qualitative fit testing will be performed annually for all employees required to wear a negative

pressure respirator.
8.5.7 Facial Hair

No personnel with facial hair which may interfere with the respirator’s sealing surface will be

permitted to wear a respirator.
8.5.8 Medical Certification
Only workers who have been medically cleared by a physician as being physically capable of

wearing a respirator will be issued a respirator. Documentation of the medical clearance for

respirator work shall be retained at the Site.
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9.0 DECONTAMINATION

This section describes the personne] and equipment decontamination procedures to be used for the
various tasks to be performed on-site. Decontamination associated with sampling equipment is
provided in the Quality Assurance Project Plan (QAPP).

9.1 PERSONNEL DECONTAMINATION: LEVEL B, C AND D WORK

The general guide for the decontamination sequence of each level of protection to be used on-site is
presented below. Workers assisting in decontamination procedures shall don a level of protection -
that is one grade below that of field personnel utilizing the Contaminant Reduction Zone (CRZ).

Level B Level C Leved D
Step 1 Wash outer boots Wash outer boots Remove coveralls/Tyvek®
Step 2 Remove outer gloves Remove outer gloves Wash boots
Step 3 Wash inner gloves Remove coveralls Remove nitrile gloves
Step 4 Remove coveralls Remove outer boots Wash hands/face
Step 5 Remove boots Remove respirator
Step 6 Remove respirator Remove inner gloves

Step 7 Remove inner gloves Wash hands/face
Step 8 Wash hands/face Clean respirator
Step 9 Clean Respirator

92 TOOLS AND EQUIPMENT

Tools and hand equipment, as necessary, should be decontaminated prior to removal from the
exclusion zone. Decontamination procedures shall include washing with a low pressure sprayer and
a mild detergent such as Alconox. Tools and hand equipment that cannot be decontaminated
properly should be discarded.

X
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9.3  RESPIRATORS AND PPE

Employees shall be responsible for cleaning and maintaining their respirators. A clean area shall be
established to clean and store respirators. Respirators should be cleaned with mild soap and warm

water.

Reusable PPE will be stored at the CRZ in drums .or plastic bags and will be decontaminated at the
end of each shift by a designated individual at the CRZ using water and Alconox.

94  HEAVY EQUIPMENT

Heavy equipment such as drill rigs, trucks, bulldozers and backhoes that are used inside the
exclusion zone shall be decontaminated. Decontamination of heavy equipment will be conducted
using hand tools and dry decontamination techniques. If this is not adequate to remove the
accumulated soil debris, a pressure washer using non-phosphate detergent will be used. Prior to
using the pressure washer, gross contamination (i.e., soil in wheels or tracks) will be minimized by
removal with hand tools (e.g., shovels, stiff-bristle brushes). The HSO will determine the need for

additional decontamination in excess of hand tools and dry decontamination techniques.
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Table HASP-1
Emergency Phone Numbers

ORGANIZATION TELEPHONE
Ambulance 911 |

Police 911

Fire 911

Hospital: Anderson Hospital

(618) 228-5711

Nl Mat Response Team

911

Chris Reitman, Project Director, AGC
Barbara Forslund, Alternate Project Director, AGC

(610)-840-9100 (work) - (610)-701-0670 (home)
(610)-840-9100

(618)-997-0115

USEPA On-Scene Coordinator - Kevin Turner
- USEPA Region 5 Hotline |

(312)-353-2000

| Project Officer, IEPA, Gerald E. Willman

(217)-524-6365

IEPA Emergency Response (24-hour)

(800)-782-7860
(217)-782-7860

Representing NL Industries, Terry Casey

(281)-351-9441

/
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Table HASP-2
Exposure Limits and Recognition Qualities

EXPOSURE STANDARDS RECOGNITION QUALITIES
COMPOUND  PEL TLV STEL(c) IDLH(a) Odor(d) LEL(b) Ionization
(mg/m*) mg/m’ mg/m’ mg/m*  Threshold (%) Potential
(eV)
Lead 0.05 0.05 - 100 Odorless - -
Notes
(a) Immediately Dangerous to Life and Health.
(b)  Lower Explosive Limit. -

(c) OSHA Short Term Exposure Limit - 15 minute exposure.

(d)  Sense of smell becomes rapidly fatigued and cannot be relied upon to warn of the continuous presence of

contaminants.
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Table HASP-3

Health Hazards and Symptoms

COMPOUND

ROUTES OF ENTRY

EYE IRRITATION

SYMPTOMS

TARGET ORGANS

Lead

Inhalation, ingestion, skin,

and/or eye contact

Yes

Weakness, insomnia, weight loss,
malaise, constipation, abdominal
pain, colic, anemia, kidney
disease, eye irritation and
hypertension

Eyes, gastrointestinal tract,
central nervous system,
kidneys, blood, gingival
tissue and peripheral
nervous system

GENERAL FIRST AID TREATMENT

. Eye:

. Skin:

. Inhalation:
o [Ingestion:

Irrigate immediately
Soap wash promptly
Move to fresh air
Get medical attention
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Table HASP-4

Activity Hazard Analysis
HAZARD DESCRIPTION LOCATION PROCEDURE USED TO
MONITOR/REDUCE HAZARD
Heavy equipment Front end loader, Throughout the Site | Personnel maintain eye contact with
backhoes, and trucks operators: hard hats, safety shoes, and eye
and ear protection wom (as appropriate)
during equipment operation
Refuse and soil Construction material Throughout the Site | Maintain clean work areas, dispose of refuse
immediately; do not block access routes
with materials. No one will enter
excavations. Temporary fences will be
placed around any excavations left open
overnight
Heat Generators, vehicles, | Throughout the Site | Operate equipment away from vegetation
producing/electrical | sicam cleaners, power and other materials that may ignite.
equipment tools Maintain fire-fighting equipment in the
| vicinity of operating equipment
{eat stress/cold Personnel working under Throughout the Site | Employ buddy system. Each worker is
expasure temperature extremes are responsible for visually monitoring his/her
subject to adverse effects partner for signs for heat stress or cold
exposure. Site safety personnel will also
monitor site conditions and establish
work/rest regimes.
Chemical exposure  Personnel may be exposed  Throughout the Site  Follow guidelines in HASP. Be familiar
to lead dust associated with signs and symptoms of exposure and
with the Site. Also first aid procedures. Report suspected over-
chemicals from equipment exposure to Site Safety Officer immediately
decontamination.
Biological hazards ~ Snakebites, bee stings, tick Throughout the Site  Be familiar with signs and symptoms of
bites, poisonous plants exposure and first aid procedures. Report
suspected exposure to Site Safety Officer
immediately
Slips, trips, and Miscellaneous debris Throughout the Site  Use caution when traversing site and be
falls aware of trip hazards
Drowning Falling into open water Near open water Use caution when taking sediment samples. |
bodies bodies Utilize buddy system during sampling.
Wear life preservers if drowning is a risk.
Jsing XRF Working with or near XRF Near XRF Follow safety guidelines in manufacturer'’s
user's guide. Open shutter on XRF only \
when performing a test. :
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ATTACHMENT 1 TO HASP

ACKNOWLEDGMENT
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ATTACHMENT 1
Acknowledgment

St. Louis Smelting and Refining Site
Collinsville, Illinois

I have read, understand and agree with the information set forth in this ‘Health and Safety Plan and
will adhere to the protocols specified herein. I have been trained in accordance with OSHA
1910.120 and participate in a medical monitoring program.

Field Manager " Signature Date
Site Health and Safety Officer Signature Date
Site Worker Signature Date
.Site Worker ' Signature Date
Site Worker Signature | Date
Site Worker Signature “Date
Site Worker Signature ' Date
Site Worker Signature | Date
Site Worker Signature Date
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SUBCONTRACTORS/VISITORS:

Name Signature Date
Name Signature Date
Name : Signature Date
Name Signature Date
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ATTACHMENT 2
Personnel Training

General site workers (such as equipment operators, general laborers and supervisory personnel)

engaged in hazardous substance activities or other activities which expose or potentially expose
workers to hazardous substances and health hazards shall receive a minimum of 40 hours of
classroom instruction. The training course must have included the following material at a minimum:

1.

10.

Health and Safety Officer and Site Management Responsibilities - personnel must understand
Health and Safety Officer and Site Management responsibilities and authority.

Site-Specific Health and Safety Hazards - personnel must be informed of specific hazards
related to site and site operations.

Personal Protection Equipment (PPE) - personnel must be trained in proper use of personal
protective equipment.

Safe Work Practices/Engineering Controls - personnel must be informed of appropriate work
practices and engineering controls that will reduce the risk of exposure to site hazards.

Safety Equipment Use - personnel must understand the use of monitoring instruments and
other safety equipment.

Medical Surveillance Program - personnel must be informed of requirements for medical
surveillance of hazardous waste site employees. '

Site Control Methods - personnel must understand site methods used to reduce exposure to
on-site personnel.

Decontamination Procedures - personnel must be trained in proper decontamination
operation and procedures.

Emergency Response - personnel must be trained in proper emergency response operation
and procedures.

Confined Space Entry/Special Hazards - personnel involved in specific hazardous activities,
such as confined space entry and drum handling, must receive training in appropriate
techniques to employ during such operations.

Workers on-site only occasionally for a specific limited task (such as, but not limited to, land
surveying or site walk through) and who are unlikely to be exposed over permissible exposure limits
and published exposure limits shall receive a minimum of 24 hours of classroom instruction and the
minimum of one day actual field experience under the direct supervision of a trained, experienced
SUpervisor.
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Workers regularly on-site who work in areas which have been monitored and fully characterized
indicating that exposures are under permissible exposure limits, where respirators are not necessary,
and the characterization indicates that there are no health hazards or the possibility of an emergency
developing, shall receive a minimum of 24 hours of instruction off the site and the minimum of one
day actual field experience under the direct supervision of a trained, experienced supervisor.

Workers with 24 hours of training who meet the criteria for 24 hour training cited above, and who
become general site workers or who are required to wear respirators, shall have the additional 16
hours and two days of training necessary to total the training specified for the 40 hour training
criteria.

Health and Safety training programs shall comply with criteria set forth by OSHA as per fin:al
regulation 29 CFR 1910.120. This program will instruct employees on general health and safecy
principles and procedures, proper operation of monitoring instruments, and use of personal
protective equipment.

In addition, field employees will undergo site-specific training prior to the start-up of any given task.
As activities change at a particular site, related training will address potential hazards and associated
risks, site operating procedures, emergency response, and site control methods to be employed.

Specialized training will be provided as dictated by the nature of the project activities. Specialized
training will be provided for activities such as confined space entry, excavations and handling of
unidentified substances.

This Health and Safety Plan must be distributed to all contractor/subcontractors prior to the start of
field actuivities. A pre-operation meeting will be held to discuss the contents of the Plan. Specialty
training will be provided as determined by task and responsibility. All training of project personnel
will be conducted under direct supervision of the HSO or their designee. Exemption from training
may be approved by the HSO in conjunction with the Project Manager.
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1.0 INTRODUCTION

This Air Monitoring Plan (the AMP) was prepared by Advanced Geoservices Corp. (AGC) on behalf
of NL Industries, Inc. for the St. Louis Smelting and Refining Site (Site) in Collinsville, Madison
County, Illinois. This Plan is Attachment 3 of the Health and Safety Plan.

The purpose of the AMP is to provide the reader with a description of the proposed air monitoring
program to be conducted to monitor dust emissions during implementation of remedial action (RA)
activities at the Site. Specifically, sampling, excavation, stockpiling, transportation, soil treatment
and backfill activities.




2.0 AIR MONITORING PROGRAM

2.1 INTRODUCTION

An air monitoring program will be performed for the following reasons:

A To determine the presence of hazardous atmospheres and ensure that workers are
wearing appropriate PPE. (PPE requirements are discussed in Section 8.0 of the
Health and Safety Plan (HASP)). As discussed in Section 8.0, workers during the
RA field activities will be wearing Level D PPE at the initiation of work.

B. To document the potential migration of dust and demonstrate whether adequate dust
suppression methods are being employed.

This AMP identifies the procedure, instruments, and analytical methods to be used during the air
monitoring program. Table AMP-1 summarizes the air monitoring equipment which may be used on
this project and their function.

The air monitoring program will consist of real-time air monitoring and personal air monitoring for
lead will be conducted in active work areas during the following RA field activities. The planned
activities include soil sampling, excavation, stockpiling, soil treatment, transportation and
backfilling. Air monitors will be placed upwind and downwind of active work areas, and for work
areas on residential yards, at the closest commonly used point of ingress/grass.

The Health and Safety Officer (HSO) shall be responsible for all aspects of the air monitoring
program including sample collection and informing the Project Manager (PM) of results. On-site
calibrations of instruments will be performed as necessary and appropriate by the HSO in accordance
with the instructions of the equipment manufacturer.
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Lead has been identified as the main inorganic contaminant of concern during intrusive RA activities
at the Site. The following sections discuss the air monitoring program to be conducted during the
RA field activities.

22  REAL-TIME PARTICULATE MONITORING

Periodic, real-time particulate (dust) monitoring will be conducted utilizing a real-time aerosol
monitor (RAM) which provides a reading of total dust in mg/m®. The HSO will take periodic
readings during the RA field activities to document dust emissions. These measurements will dictate

whether an upgrade in PPE is required or if additional dust control is necessary.

The allowable dust levels on-site can be calculated for the compounds of concern using the following

equation:
{Total Allowable Particulate of Concern Concentration (mg/m?) = (estimated lead concentration) x (total particulate)}

"This equation can be solved for the total allowable particulate as described below.

Lead has a TLV of 0.05 milligrams per cubic meter (mg/m®). A safety factor of two provides an
action level for lead of 0.025 mg/m®. This is considered the total allowable particulate of concern
- concentration. Based on a 95 % confidence interval of the mean site soil lead concentration above
400ppm, a reasonable high site soil lead concentration is determined to be 5,000 mg/kg which is
equivalent to 0.5% lead. The amount of airborne dust (to;al particulate) required to reach 0.025

mg/m’ of lead is based a high site soil lead concentration of 5,000 mg/kg is as follows:

{Total Allowable Particulate Dust Concentration = 0.025 mg/m® x {1 mg/kg} / {0.005 mg/kg} = 5.0 mg/m*}
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The above calculation allows an accurate interpretation of the dust monitor data, relative to the
chemical concentrations of concern at the Site. Personal protection levels will be increased in the
event of total particulate levels measured above the specified action levels presented in Table AMP-
2.

23  PERSONAL AIR MONITORING DURING SITE ACTIVITIES

The HSO will perform time-weighted average (TWA) air monitoring for lead exposure during the
initiation of intrusive RA field activities. NIOSH Method number 7300 or equivalent will be used to
collect, prepare, and analyze the samples to be collected for TWA considerations. One person for
each job classification (i.e., backhoe operator, laborer) will be monitored in accordance with the
Lead Construction Standard, 29 CRF 1926.62.

Sampling pumps will be calibrated before use to the appropriate flow rate. Pumps will be
recalibrated after use to ensure that a constant flow rate is maintained during sampling. Calibration
and maintenance of all sampling equipment will be performed by the HSO.

Air sampling will be performed for a minimum of seven hours during any eight hour work shift.
Sampling results will be calculated as an eight hour time-weighted average and compared to the TLV
for lead of 0.050 mg/m’. The results of the air monitoring will be presented to the Project Manager
and submitted to the QA Official. Results, as interpreted by the HSO and PM will dictate whether
continued monitoring is necessary.
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Table AMP-1

Air Monitoring Equipment
INSTRUMENT | HAZARD APPLICATION | DETECTION | GENERAL OPERATING
MONITORED METHOD CARE AND DURATION
MAINTENANCE
Dust Monitor Dust, acrosols, | Measures total or | Provides real | Recharge or Battery life - 12
(Mini-Ram™) fumes, mist respirable time replace battery hrs. per charge
particulate matter | measurements
in air of total or
respirable
particulate in a
known volume
of air
Personnel Air Lead Provides time- Laboratory Recharge battery, 8 to 10 hours
Monitor weighted averages | analysis calibrate 1- .
(TWA) of immediately before
concentration in and after use \

‘milligrams per

cubic meter
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Air Monitoring Methods, Action Levels and Protective Measures

Table AMP-2

Hazard Monitoring Action Level Monitoring Schedule Protective
Method Measures (See
Section 8.0)
Particulate Matter Particulate monitor | Initially 2.5 mg/m® until the | At the initiation of each Level D
personal air monitoring data | task/operation and
has been received, periodically (every 60
correlated to risk levels and | minutes) during invasive
discussed with EPA. Upto | field activities and every
5.0 mg/m?3 (respirable 60 minutes near the
fraction) above background | property line (see Note 1)
in the breathing zone after
receipt of initial personal air
monitoring results (if
appropriate).
5.0-10.0 mg/m*® (respirable | Periodically (every 60 Level C
fraction) minutes) during invasive
field activities and every
60 minutes near the
'~ property line
>10.0 mg/m?* (respirable Periodically (every 60 Level B
fraction) minutes) during invasive
field activities and cvery
60 minutes near the
property line
'ead Personal Air 0-0.025 mg/m® During first 3 days of (Level D)
Monitoring ) operations and monthly
Laboratory is thereafter
Method #7300 0.025-125 mg/m?® Coutinuousty during Implement full face
intrusive operations as respirator use
identified in HASP (Level C)
>125 mg/m® Coatinuously during Implement powered
intrusive operations as air purifying
identified in HASP respirator use
(LeveIB)
Note |

frequency may be modified (increased/decreased) based on field conditions, SSO’s observations

in monitoring frequency must be approved by the Project Manager.
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1.0 INTRODUCTION

This Site Contingency Plan (SCP) was prepared by Advanced GeoServices Corp. (AGC) on behalf
of the Respondents (NL Industries, Inc.) for the St. Louis Smelting and Refining Site (the “Site”)in
Collinsville, Madison County, Illinois to describe procedures during an emergency situation at the

Site. This Plan is Attachment 4 of the Health and Safety Plan.
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2.0 CONTINGENCY PLANNING
In the event of an emergency situation, the following order of potification will take place:

1. Person(s) witnessing an emergency will contact either the Project Manager or -the
Health and Safety Officer (HSO).

2. The Project Manager or HSO will immediately contact emergency assistance
organizations (if necessary) and inform the site QA Official.

3. The QA Official will contact the EPA Case Manager and other local and regulatory
agencies as required.
Emergency phone numbers are listed in Table HASP-1. This list will be kept current during the
Remedial Action (RA) activities and will be clearly posted at the Site.

2.1 PRE-EMERGENCY PLANNING

Emergency evacuation routes will be designated upon arrival at the Site. During site orientation, all
workers will be trained regarding the provisions of the emergency response plan, communication
systems, and evacuation routes.

22  PERSONNEL ROLES AND LINES OF AUTHORITY

The HSO has primary responsibility for responding to and correcting emergency situations. This
includes taking appropriate measures to ensure the safety of site personnel and the public, such as
evacuation of site personnel and adjacent residents. The HSO shall also provide that corrective

measures have been completed.
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2.3 EMERGENCY RECOGNITION

Personnel should be familiar with techniques of hazard recognition from pre-assigmﬁent training and -
site-specific briefings. .

24  EMERGENCY WARNING SIGNAL

The emergency signal shall be a continuous 30 second horn blast from a hand held air horn or a
vehicle born. Following the emergency signal, all personnel shall assemble in the support zone for
an accounting and further direction by the HSO or the most senior field person present. If personnel
are working in the exclusion zone, they shall exit by a safe and practical means. Decontamination

shall be accomplished by the most practical means available.
2.5 EMERGENCY ESCAPE ROUTES

Site layout maps shall be available at the exclusion zone. Prior to commencement of work in a
particular area, site personnel will be briefed on the escape route(s) for that area by the HSO. Figure
HASP-2 shows the ingress and egress off-site and Figure HASP-3 shows the emergency route to the
local hospital.

2.6 EMERGENCY CONTACTS

In the event of an emergency, the appropriate contacts from the list in Table HASP-1 will be made.

This list of emergency phone numbers will be available at the Site.

27 EMERGENCY EQUIPMENT

The following equipment shall be available on-site during RA activities for use in the event of an

emergency:

1. First Aid Kits

E£12003. TT, 4 CONTINGENCY PLANDOC
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2. Fire Extinguishers
3. Telephone
4. Hom

28 MEDICAL EMERGENCIES

Any person who becomes ill or injured in the exclusion zone must be decontaminated to the
maximum extent possible. If the injury is minor, full decontamination should be completed and first
aid administered prior to transport. If the patient's condition is serious, at least partial
decontamination should be completed. First aid should be administered while awaiting emergency
medical services.

Any person being transported to a clinic or hospital for treatment should take with them information
on the COCs they may have potentially been exposed to at the Site. This information is included in
Table HASP-2. A map to the Anderson Hospital can be found in Figure HASP-3.

Directions to Hospital:

1. Exit the Site from Pine Lake Drive and turn right (southwest) onto Pine Lake Road.
Travel approximately 0.5 miles on Pine Lake Road to Vandalia Street/IL-159.

2 Tum right onto Vandalia Street/IL-159 and travel approximately 2.2 miles.

3. IL-159 becomes IL-159/S Center City. Travel approximately 1.3 miles.

4 Turn right onto IL-162 and travel approximately 0.5 miles. The hospital address is
6800 State Route 162, and the telephone number is 618-228-5711.

SCP4
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3.0 EMERGENCY SITUATIONS

Emergency situations on-site can take the form of fire, explosions, or spills of hazardous liquids.
The procedures below dictate what should be performed in the event of an emergency situation.

3.1 - FIRE OR EXPLOSION

In the event of a fire or explosion, the local fire department should be contacted immediately. Upbn
their arrival, the designated personnel will advise the fire commander of the location, nature, and

identification of the hazardous materials on-site.
If it is safe to do so, site personnel may:
« Use fire fighting equipment available on-site to control or extinguish the fire; and

« Remove or isolate flammable or other hazardous materials which may contribute to

the fire.
3.2 SPILL CONTROL

Containers that have spilled shall be inspected and their integrity assured prior to being moved. If
the integrity of the container is in question, it shall be over packed or the contents transferred.
Operations shall be organized so as to minimize movement. Where spills, leaks, or ruptures may

potentially occur, a supply of sorbents shall be stationed in the immediate area.
In the event of a spill or leak, site personnel will:

« Inform their supervisor and the HSO immediately;
« Locate the source of the spillage and stop the flow if it can be done safely; and
« Begin containment and recovery of the spilled materials with sorbent (vermiculite,

etc.).
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4.0 INCIDENT REPORTING

All accidents regardless of severity shall be reported immediately to the HSO and an incident report
must be completed. This report shall be immediately forwarded to the Project Manager and QA
Official for investigation and follow up. The HSO is responsible for ensuring corrective action(s) are
taken to reduce the potential for recurrence.

I Aam
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ATTACHMENT 5
Medical Monitoring

The Occupational Safety and Health Administration (OSHA) has established requirements for a
medical surveillance program designed to monitor and reduce health risks for employees potentially
exposéd to hazardous materials (29 CFR 1910.120). This program has been designed to provide
baseline medical data for each employee involved in hazardous waste operations including field
activities, and to determine his/her ability to wear respiratory protection and be medically certified
before he/she performs designated duties. Where medical requirements of 20 CFR 1910.120 overlap
those of 29 CFR 1910.134, the more stringent of the two will be enforced.

The medical examination must be administered on a pre-employment and annual basis and as
warranted by symptoms of exposﬁre or specialized activities. These examinations shall be provided

by employers without cost or loss of pay to the employee.
The medical examination shall include the following:
1. Medical History and Physical, including:
» Medical questionnaire;
» Completion of medical history with occupational risk factor analysis;
- Examination by physician;
« Evaluation of test results; and
. Brief report sent to employer covering specific requested areas as well as pertinent
positive findings; report sent to family physician and employee by request.

2. Pulmonary Function Testing;

3. Electrocardiogram (baseline, and at the discretion of examining physician);
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4. Chest X-Ray (baseline, and at the discretion of examining physician);
5. Lab Tests, including:

Urinalysis;
« Blood Chemistry Profile;
» Complete blood count with differential;

6. Vision Screen; and
7. Audiogram.

The examining physician is required to make a report to the employer of any medical condition
which would place such employee at increased risk of wearing a respirator or other personal
protective equipment. Each employer engaged in site work shall assume the responsibility of
maintaining site personnel medical records as regulated by 29 CFR 1910.120, where applicable.
Exemption from the medical surveillance program may be allowed by the HSO in conjunction with
the Project Manager. These exemptions will be based on their interpretation of the requirements of
1910.120 relative to each individual exemption request.

Basically, an employee is required by federal regulation to have medical monitoring if the employee
is or may be exposed to hazardous substances or health hazards at or above the permissible exposure
limits for these substances, without regard to the use of respirators, for 30 days or more a year.

All employers contracted to work at the Site designated by this plan will be responsible to ensure
their employees have received the proper medical tests as regulated by 29 CFR 1910.120 and shall
provide the QA Official with certification of same.
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ATTACHMENT 6
Special Hazards/considerations

Excavation, Trenching, Shoring

Excavation and trenching activities may occur at the Site during the RA activities. The following -

minimum pi'ocedures shall be followed when excavation and trenching activities are performed.

The main concerns of trenching and excavation are ground control and fall
prevention. Before an excavation is made, a thorough effort should be made to
determine whether underground obstructions (such as sewer, telephone, fuel, water,
or electrical lines) or above ground hazards may be encountered. Utility lines should
be propetly supported during excavation. The appropriate utility personnel should be
contacted to inform them of the proposed site excavation work and to receive any
additional advice based on their experience. Natural hazards such as boulders and
trees should be removed or controlled before excavation begins if they might create a

hazard to workers.

Very specific guidelines exist to protéct employees from moving ground during
excavation. They are based on ground type and excavation depth. The walls and
faces of all excavations to which employees are exposed should be guarded by a
shoring system, a sloping of the ground, or another equivalent means. All slopes
should be excavated to a degree which accommodates the ground's unique ability to

slide. Soil types, listed below from most likely to least likely to slide, include:

. well-rounded loose sand,
e compacted sharp sand,
. average soils,
. compact angular gravel, and
o solid rock, shale, or cemented sand and gravels.
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Not all excavations need to be shored or sloped. The purpose of these precautions is to preven
crushing injury or suffocation. Banks more than five feet high shall be shored with materials in good
condition or laid back to a stable slope based on ground type. Trenches less than five feet deep
should also be protected if it appears that an injury may be caused by hazardous ground movement.
Walkways, sidewalks, and ninways should be free of excavated materials to prevent falls; planks
used for raised walkways should be securely fastened at each end.

It is necessary to consider unexpected events or past ground work which might affect the security of
the excavation site.

Additional precautions should be taken to prevent slides or cave-ins when trenches or excavations
are made near backfilled excavations or where excavations are subject to external vibrations such as
railway or highway traffic or machinery. Rain storms may seriously compromise the stability of
excavation surfaces; a competent person should ensure that no weather-related decrease in safety has
occurred.

Diversion ditches, dikes, or other suitable means should be used to prevent surface water from

entering an excavation and to provide adequate drainage of the area adjacent to the excavation.

Water should not be allowed 10 accumnulate in an excavation. If it is necessary to place or operate

power shovels, derricks, trucks, materials, or other heavy objects on a level above and near an -’/
excavation, the side of the excavation should be braced as necessary to resist the extra pressure from

such loads. When mobile equipment is used next to excavations, substantial stop logs or barricades

shall be installed. If possible, the grade should be away from the excavation.

The federal regulations on excavations and trenches are very specific. Refer to 29 CFR 1926.650-
652 (Occupational Safety and Health Standards-Excavations; Final Rule) for complete details on
excavation and trenching safety requirements.
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1.0 INTRODUCTION

This Site Security Plan (the SSP) was prepared by Advanced Geoservices Corp. (AGC) on behalf of
the Respondents (NL Industries, Inc.) for the St. Louis Smelting and Refining Site (the “Site”) in
Collinsville, Madison County, Illinois. This plan is Appendix D of the Removal Action Work Plan.

The purpose of the SSP is to provide the reader with a description of the proposed methods to be
employed to delineate specific work areas during implementation of remedial action (RA) activities

at the Site.
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2.0 SITE ACCESS AND SITE CONTROL

2.1  SITE ACCESS

The specific RA field activity work areas at the Site will be divided into temporary work zones as a
means to control access and decontamination efforts. The work zones include the following:

° Support Zone: This is the clean area and may be used for storage for excess non-
contaminated equipment.

] Coatamination Reduction Zone (CRZ): This is where the decontamination process
will take place. This is the location of the decontamination pad and containers of
contaminated personal protective equipment (PPE).

. Exclusion Zone: This is the potentially contaminated area.

Access 1o the RA field activities work zones will be limited to authorized personnel wearing the
appropriate PPE. The exclusion zone may be cordoned off, if necessary, by colored tape or fencing,
which will designate the exclusion zone boundary, as necessary. The zones will also be monitored
by the Health and Safety Officer (HSO) or their designee to prevent personnel from unknowingly
entering the exclusion zone without proper protection.

22  SITE CONTROL
Certain procedures will be followed to maintain RA field activity work area control and limit access

so that those persons who may be unaware of the work area condition are not exposed to inherent
hazards.
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The HSO will be responsible for designating the locations of the work zones, and in conjunction
with the Project Manager, making sure all employees working on-site are aware of these zones.
The locations of work zones will change throughout the RA activities. The HSO will review the

locations of work zones at the daily safety meetings.

When applicable, potentially contaminated media, such as soil and sediments, will be placed and

covered in designated areas on-site to prevent unauthorized tampering.
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1.0 INTRODUCTION

This Fugitive Dust Control Plan (the FDCP) was prepared by Advanced GeoServices Corp. (AGC)
on behalf of the Respondents (NL Industries, Inc.) for the St. Louis Smelting and Refining Site in
Collinsville, Madison County, Illinois. This plan is Appendix E of the Removal Action Work Plan.
The purpose of this FDCP is to provide the reader with a description of the proposed activities to be
performed to minimize fugitive dust generation during the implementation of removal action (RA)

activities.
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2.0 REMEDIAL ACTIONS REQUIRING CONTROLS

Soil excavation, stockpiling and transportation activities will be conducted and are expected to
require dust control measures. These RA elements are discussed briefly below. Section 3.0 of this
FDCP addresses the dust control procedures to be implemented for each of these elements.

2.1 SOIL EXCAVATION

Soil removal (excavation) will be conducted on several residential properties at the Site. Excavation
will be performed using conventional construction equipment such as backhoes, skid-steers (aka
bobcats), front-end loaders, and dump trucks. These operations have the potential to generate dust
during soil handling. Dust control measures for these operations are discussed in Section 3.0.

22  SOIL TREATMENT

Following excavation, some of the soils may require treatment prior to disposal. Such soil will be
transported to the staging area for treatment, as follows:

. Excavated soil placed in the staging area for treatment will be stabilized to meet the
requirements of the selected off-site disposal facility.

° The stabilization process involves the addition of reagents that, when mixed with the
waste, combine chemically with the waste constituents to decrease mobility of the
original waste constituents. The stabilization process would consist of mixing of the
soil with a stabilization agent to achieve the desired reduction in leaching potential.
During stabilization, the procedures established for dust control would apply.
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23  BACKFILL

As part of property restoration, structural soil fill and topsoil will be placed on the disturbed
properties. These backfill operations will be performed with conventional construction equipment
and have the potential to generate fugitive dust. Dust control measures for these operations are

discussed in Section 3.0.
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3.0 DUST CONTROL PROCEDURES

This section describes the dust control procedures to be implemented during the soil and restoration

operations. Generally, the control procedures can be grouped into three categories as follows: 1) Air
Monitoring, 2) Worker Training, 3) Dust Control Measures.

3.1  AIR MONITORING

Air monitoring, for the protection of site personne] and the community, will be performed at the Site
during implementation of the RA. Specific action levels are provided in the Health and Safety Plan
(HASP) (Appendix C). The purpose of emission and dust control, as presented herein, is to ensure
that conditions at the Site during implementation of the RA do not result in unacceptable levels of
dust emissions such that action levels are exceeded. This will be confirmed through visual
observation of the presence/absence of dust, real-time air monitoring, and periodic air sampling (see
Air Monitoring Plan, Attachment 1 of the HASP).

3.2  WORKER TRAINING

One of the primary methods for dust control is worker education and training. The following
procedures will be implemented at the Site during remedy implementation in order to minimize dust:

. Train workers about the primary purpose of dust control: worker and community
safety;

. Train workers and reinforce concepts at safety meetings regarding the necessity to
perform their tasks in a manner that does not generate dust;

. Keep work areas neat, clean and dust-source free as a standard operating procedure;
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* . Maintain dust suppression operations in assigned work areas;

. Notify supervisors of dusty conditions whenever they are visually apparent and

request dust suppression when needed.
3.3 DUST CONTROL MEASURES

The following measures will be used singularly or in combination to prevent conditions conducive to
fugitive dust emissions or to suppress dust should it occur. These methods are presented in

accordance with project functions or specific work areas.

3.3.1 Dust Control During Excavation

The largest potential source of dust and emissions during the Site remediation will be the excavation
and handling of material during soil removal. The following procedures will be implemented to

control the generation and migration of dust during the excavation and handling of materials:

o Apply water directly to the active excavation such that disturbed soils do not release
fugitive dust. This includes applying water to the truck loading operations, as
appropriate and pre-watering excavations that are near-surface and that may have the

potential to release fugitive dust when excavation begins.

) Promptly apply water to excavation or loading operations upon any observance of
dust.
. Control dust during operation of trucks by not allowing material to be dropped from

‘heights above the top rail of the truck body.
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o Regularly inspect all rear gate seals and locking mechanisms on material transport
vehicles in order to prevent spillage and dust production.

. Broom sweep and/or wash the trucks prior to leaving the loading areas to prevent the
deposition of material along the haul route. '

o Clean up all spilled soil material within the loading area and work areas.
. Tarp all trucks used for both on-site and off-site transport of materials.
3.32 Dust Control on Haul Roads
The roads on the Site proposed for use in transporting material are existing residential paved roads.

The following dust control measures will be implemented to control the generation of dust during
material transport on-site:

Tarp all trucks delivering and/or transporting material on-or off-site.

. Periodically apply water to paved roads that are being used for transport of excavated
materials. Water will be applied using a water truck dedicated to the Site.
Periodically broom sweep asphalt areas after the application of water to remove the
buildup of dust/dirt.

. Promptly apply water to haul roads upon any observance of dust.

o Obcyandenforccspeedlimitsonhaulmadstominimizeﬁlgiﬁvedﬁstsdming
transport.
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. Clean up all material that is spilled on the roadway or other surfaces immediately and

broom-sweep the area.

3.3.3 Dust Control During Stockpiling

If any excavation requires stockpiling of material, these stockpiles will be managed in the following

manner:

. Cover stockpiles with tarps, polyethylene sheeting, or similar material at the end of
each work day. Cover and ba_llast the pile at the end of the excavation such that the

cover is stable for an extended period of time.

. Periodically inspect the stockpile covers to confirm that the covers are intact and are

functioning as intended.

Apply water to the piles prior to covering, as necessary.

3.3.4 Dust Control During Earthworks Operations

Several earthworks and restoration operations will be conducted at the Site during the RA that have
the potential to generate fugitive dusts. These operations include backfilling of disturbed areas,
- grading, and equipment decontamination. All dust control operations will be performed in a similar
manner as those specifically discussed above. Specifically, any operatipn which has the potential to
generate visible dust or-dusty conditions (Air Monitoring Plan, Health and Safety Plan) will be

subject to the same dust-suppressing operations as discussed above.
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34 DUST CONTROL CORRECTIVE OPERATIONS
In the event that the control measures described above are not effectively minimizing dust to the
levels identified in the HASP, the Contractor will implement corrective measures that will include,

but not be limited to, the following:

. Cease operations or decrease the pace of operations in the area that is the source of
the emissions until the problem is corrected.

° Apply additional water to near-surface soil areas to be excavated.

. Cover, enclose or otherwise isolate the material that is creating the dust until an
alternate plan can be developed.

e Modify operating procedures and methods to eliminate the problematic conditions.

. Continue monitoring the dust conditions and resume normal operations once
acceptable conditions are achieved.
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1.0 INTRODUCTION

This Stormwater Runoff Control Plan (SRCP) was prepared by Advanced GeoServices Corp. (AGC)
on behalf of the Respondents (NL Industries, Inc.) for the St. Louis Smelting Site (the “Site”) in
CollinSville, Madison County, Illinois. This Plan is Appendix F of the Removal Action Work Plan.
The purpose of the SRCP is to provide the reader with a description of the proposed Best
Management Practices (BMPs) to be implemented during the removal action (RA) activities at the
Site.
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2.0 SEQUENCING OF BEST MANAGEMENT PRACTICES (BMPs

2.1  FILTER FABRIC AND STRAW BALES

Prior to clearing, grubbing or soil removal activities, filter fabric fence shall be installed along the
down slope perimeter of the properties to be disturbed. Figure SRCP-1 shows a construction detail
of a filter fabric fence. Figure SRCP-2 shows the installation of straw bales. Straw bales will be
used in conjunction with filter fabric fence to help strengthen against high velocity flows if needed or
stand alone in areas where temporary protection is warranted. Straw bales are to be utilized at the
approval of the QA Official. In addition to the work zone, filter fabric fence will be placed along the
perimeter of the soil staging area. Also, filter fabric fence will be installed between any excavated
soils and clean fill stockpiles. When remedial activities are implemented near a water body, a double
row of silt fence will be installed. There shall be a minimum of three feet between the rows to allow
effective and independent operation of the sediment control.

22  INLETPROTECTION

Inlet protection devices will be installed on all stormwater inlets downslope of any excavation and
backfill activities as well as the soil staging area. Figure SRCP-3 depicts a typical inlet protection
device. During the excavation, stockpiling and restoration of the site properties, the previously
mentioned BMPs will be maintained on a regular basis. No additional BMPs are proposed during
the soil disturbance activities of the work.

23  ROCK CONSTRUCTION ENTRANCE/DECONTAMINATION PAD

The Contractor shall construct a rock construction entrance/decontamination Pad at the
ingress/egress area of the construction staging area. The Contractor shall prevent any soil/sediment
from releasing to the surface street. All vehicles shall be decontaminated prior to exiting the staging
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area. Dry decontamination methods shall be employed; however, the QA ofﬁcial has the authority to
direct the Contractor to use wet methods (power spray) as necessary. Figure SRCP-4 provides a
detail of a rock construction entrance/decontamination pad.

24  SEEDING

Following the placement of fill on a property, the area will be seeded to produce a continuous
vegetative cover that will effectively reduce erosion rates to pre-develbped conditions. AGC
contacted Madison County, Illinois to determine an appropriate seed mixture for the properties to be
remediated. The County’s Master Gardener, in turn, referred AGC to a local seed distributor which
recommended the mixture below which shall be planted between April and October. The Contractor
may elect to use another mixture that will produce turf throughout the aforementioned months of the
year. This mixture must be approved by the QA Official prior to use.

Variety Germination % / Origin
18.98% Crossfire II Tall Fescue 90/ ORE
18.88% Mini-Mustang Tall Fescue 90/ ORE
18.88% Shortstop I Tall Fescue 90 / ORE
18.80% Dynasty Tall Fescue 90 / ORE
18.79% Mustang Il Tall Fescue ' 90/ ORE
4.99% Bronco KY Bluegrass 85/0ORE

- Following seeding activities, mulch shall be spread over seeded areas at a rate of 3 tons/acre.
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3.0 INSPECTION AND MAINTENANCE PROGRAM

An inspection and maintenance program will be implemented during the earth disturbance activity.
Throughout the duration of earth disturbance activities, BMPs shall be inspected weekly and after
cach significant rainfall event. The following inspections shall be performed:

o Inspect the entire length of silt fence and straw bales. Any portions of the silt fence
or straw bales that are damaged, or are not functioning as intended, shall be replaced.
Sediments shall be removed from behind the silt fence once the depth of
accumulated sediments is greater than 1/3 of the height of the fence.

~’/
e Inspect all inlet protection weekly or after each rainfall event. If accumulated
sediment is 1/3 of the depth of the fabric, remove sediment and replace fabric.
. Inspect the rock construction entrance/decontamination pad weekly and remove
sediment or place additional stone. '
-
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NOTES:

1. THE HEIGHT OF A SILT FENCE SHALL NOT EXCEED 36 INCHES (90 cm).
HIGHER FENCES MAY IMPOUND VOLUMES OF WATER SUFFICIENT TO CAUSE
FAILURE OF THE STRUCTURE.

2. THE FILTER FABRIC SHALL BE PURCHASED IN A CONTINUOUS ROLL CUT
TO THE LENGTH OF THE BARRIER TO AVOID THE USE OF JOINTS. WHEN
JOINTS ARE NECESSARY, FILTER CLOTH SHALL BE SPLICED AS DESCRIBED
IN ITEM No. 6 BELOW.

3. POSTS SHALL BE SPACED A MAXIMUM OF 10 FEET (3 m) APART AT THE
BARRIER LOCATION AND DRIVEN SECURELY INTO THE GROUND A MINIMUM
OF 12 INCHES (30 cm). WHEN EXTRA STRENGTH FABRIC IS USED WITHOUT
THE WIRE SUPPORT FENCE, POST SPACING SHALL NOT EXCEED 6 FEET (1.8 m).

4. A TRENCH SHALL BE EXCAVATED APPROXIMATELY 4 INCHES (10 cm) DEEP

AND 4 INCHES (10 cm) WIDE ALONG THE LINE OF POSTS AND UPSLOPE FROM
THE BARRIER.

5. THE STANDARD STRENGTH FILTER FABRIC SHALL BE STAPLED OR WIRED TO THE FENCE,
AND 8 INCHES (20 cm) OF THE FABRIC SHALL BE EXTENDED INTO THE TRENCH. THE

FABRIC SHALL NOT EXTEND MORE THAN 36 INCHES (90 cm) ABOVE THE ORIGINAL
GROUND SURFACE.

6. WHEN ATTACHING TWO SILT FENCES TOGETHER, PLACE THE END POST OF THE
SECOND FENCE INSIDE THE END POST OF THE FIRST FENCE. ROTATE BOTH POSTS
AT LEAST 180 DEGREES ON A CLOCKWISE DIRECTION TO CREATE A TIGHT SEAL WITH
THE FILTER FABRIC. DRIVE BOTH POSTS INTO THE GROUND AND BURY THE FLAP.
(SEE FIGURE)

7. THE TRENCH SHALL BE. BACKFILLED AND THE SOIL COMPACTED OVER THE FILTER FABRIC.

8. THE MOST EFFECTIVE APPLICATION CONSISTS OF A DOUBLE ROW OF SILT FENCES
SPACED A MINIMUM OF 3 FEET APART. THE 3 FOOT SEPARATION IS SO THAT IF
THE FIRST ROW COLLAPSES IT WILL NOT FALL ON THE SECOND ROW. WIRE OR
SYNTHETIC MESH MAY BE USED TO REINFORCE THE FIRST ROW.

9. WHEN USED TO CONTROL SEDIMENTS FROM A STEEP SLOPE, SILT FENCES SHOULD
BE PLACED AWAY FROM THE TOE OF THE SLOPE FOR INCREASED HOLDING CAPACITY.

10. SILT FENCES SHALL BE REMOVED WHEN THEY HAVE SERVED THEIR USEFUL PURPOSE,
BUT NOT BEFORE THE UPSLOPE AREA HAS BEEN PERMANENTLY STABILIZED.
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1.0 INTRODUCTION
This Public Relations Plan (PRP) was prepared by Advanced GeoServices Corp. (AGC) on behalf of
the Respondent (NL Industries, Inc.) for the St. Louis Smelting and Refining Site (the “Site”) in

Collinsville, Madison County, Illinois. This Plan is Appendix G of the Removal Action Work Plan.

The PRP is intended to describe the mechanism for communicating with property owners and
regulatory officials regarding Removal Action (RA) activities to be conducted at the Site.
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2.0 FACILITY CONTACT

The following person may be contacted with questions or comments concerning the RA to be
conducted at the St. Louis Smelting and Refining Site in Collinsville, Illinois.

Christopher Reitman

Advanced GeoServices Corp.

Tel: (610) 840-9100

In addition, the following representative from the United States Environmental Protection Agency
(USEPA) may be contacted with questions or comments and Freedom of Information Act requests.

Kevin Turner
Tel: (618) 997-0115

In addition, the following representative from The Illinois Environmental Protection Agency (IEPA)
may be contacted with questions or comments and Freedom of Information Act requests.

Gerald Willman

Tel: (217) 524-6365
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3.0 PUBLIC RELATIONS PLAN

As part of the Site remediation program, the Respondent and Advanced GeoServices Corp. (AGC)
intends to work with the USEPA to provide open and comprehensive communication with the
community. AGC intends to participate in public meetings to keep the community informed and

educated about various components of the remediation.
3.1 OBJECTIVES

The Community Relations Program will provide for open dialog among AGC, the Respondent,
USEPA, the Collinsville community, and state and local officials to enhance understanding of the
Remedial Action and provide a forum for comment from interested parties. In addition, regular
updates will be provided on the status of the ongoing site remediation as the process moves forward.

32 COMMUNITY RELATIONS TECHNIQUES

The following activities will be conducted to follow through with the Community Relations
Program. The extent to which these techniques are used will depend on community interest in the

project.

3.2.1 Document Repository

- AGC will retain a copy of all fequired reports and documentation of the St.Louis Smelting and
Refining Site remediation project, which are completed and submitted to the USEPA, at a local
public repository so interested parties can review the materials and make copies if desired. The

.public repository is expected to be at the following:

Collinsville Memorial Public Library
408 West Main Street

Collinsville
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Madison County, Il 62234

(618)344-1112

Opening Hours: Monday-Thursday 9am-8pm
Friday and Saturday 9am-5pm
Sunday 1pm-5pm

Manbasofﬂ:epublic‘whohaveqmﬁonsabomﬂledocmncnm, or any other aspect of the St. Louis
Smelter Site remediation project, should call the On-Scene Coordinator, Kevin Turner, at the United
States Environmental Protection Agency Region S Office in Marion, lllinois, Telephone # 618-997-
0115.

322 Establish Contact with Residents and Adjacent Neighbors

To ensure open communications with property owners of the Site, a letter and Access Agreement
will be issued prior to the start of RA activities informing the property owners about the upcoming
field activities.

323 Community Meetings

Prior to Site activities, a community meeting will be conducted at a location in proximity to the Site.
It is anticipated that a general overview of the operations/activities will be explained followed by a

question and answer session.

Questions and answers will be recorded during the meeting and transcribed and distributed to
interested parties by AGC within two weeks following the meeting. The transcript will also include
answers to those questions not answered during the public meeting.

The primary host of such public meetings will be coordinated with USEPA and IEPA. AGC expects
that representatives of the [EPA and USEPA will also participate to clarify issues discussed by AGC
as necessary and to answer questions from the public regarding the regulatory aspects of the project.
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.+ 3.2.4 Pre-Excavation Meetings

Prior to the start of removal activities on a given property, The QA Qfﬁcial and a representative from
the Contractor will meet with each property owner to describe the soil removal and restoration

activities to be performed on the property, including a tentative schedule.
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